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Preface: 

A handful of books will make a difference in your life. If the reader is diligent in 
understanding the material contained herein, this may be one of them. While the 
book is college-level and relatively complex, there are step— by-step instructions 
that enable the student or investor to easily learn both applied statistics and 
corporate finance — in an environment that is conducive to making sound 
investments. In other words, it encourages “Earning while you are Learning”. 
Ultimately, you may find yourself making better decisions than some executives who 
earn one hundred times your salary. While life is not always fair, it is sometimes 
merciful. However, life is also anything but certain and any decision you make 
needs to be corroborated by as much information as possible — including opposing 
viewpoints. Always challenge authority — especially your own! 
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SELECTED REFERENCES 


1 
“A TALE OF TWO COMPANIES?” - or three, or four or... 


The comparison between Wall Street and a “‘jungle” was never valid. If life in a 
state of nature can be described as “‘nasty, brutish and short’, nowhere is the Darwinian 
concept of “survival of the fittest’? championed more. While consumption of small fish by a 
larger one seems an appropriate metaphor, it is trite and myopic enough to divert our 
attention from the truth: the concepts of mutual benefit and shared gain are more 
prominent than any vestiges of unilateral conquest. 

In fact, if any allegory is especially applicable to characterizing “‘the Street”, it is the 
Biblical story of Jonah and the whale. Belief in miracles notwithstanding, “the Big Fish” 
swallowing a smaller creature is only part of the story. Jonah turns the crisis into an 
opportunity; he is “spat” out onto a beach, and begins preaching to the kingdom of 
Nineveh, changing their misbegotten ways. 

Like the whale, the financial community must continue to grow to remain 
competitive. However, like Jonah, there is life after consumption. Despite its reputation 
for a “bottom line” mentality, Wall Street creates mutual benefits by sharing risk. When 
individuals with similar tolerances for risk pool their resources, the potential return rises, 
or the chance for an unacceptable outcome decreases, or both; the embodiment of this 
concept is the inherent limited liability of the corporation itself. This “symbiosis” is the 
product not of some hierarchical structure that eliminates competition, but a mathematical 
process that combines risk and return in the most efficient manner possible. 

The following story relates a scenario that is quite characteristic of competition 
between modern corporations. One company’s risk- seeking marketing strategy narrows 
its focus to a point where its cash-flow is compromised. Another company whose revenue 


stream is more diversified, seeks risk in its manner of funding, and ends up borrowing 


money to take over the first company. This tension between two types of risk — one that 
affects revenues and one that affects funding — forms the crux of all capital structure 
decisions. Leverage is merely the measured manipulation of these risks, while an optimal 
capital structure points to their successful use. In effect, corporate share prices will 
maximize when these two risks are perfectly reconciled. 

Like the proverbial “‘whale’’, larger corporations can swallow-up smaller ones 
because they have a wider array of options when combining risk. Less risk in their revenue 
stream allows them to take more risk in other areas — especially in their sources of funding. 
On the other hand, any miscalculation in either risk by a smaller “‘Jonah- type” company 
will have a far-reaching impact because of the relative size of the firm. Ultimately, larger, 
‘‘predator” companies can exploit an imbalance between risks in smaller companies - 
usually a matter of timing. 

Curtin Matheson Scientific was a quality distributor of scientific products for over 
twenty-five years. After the famed statistician, Dr W. Edwards Deming, reported on the 
precision quality control of Japanese firms, Curtin Matheson’s executives became disciples 
of Philip Crosby, one of the early and premier adherents of the concept of quality 
leadership. 

A booming market in health care products in the middle 1980s produced high 
profits and some pricing power, and Curtin Matheson shifted its focus away from 
industrial laboratory equipment and toward the burgeoning diagnostic testing field. The 
marketing initiative was steadfast: the firm would attempt to carve out a niche for itself 
based on a high level of service and fastidious product knowledge. Selling to the rapidly 
consolidating HMOs (health maintenance organizations) would ensure cost effectiveness 
and high profitability. 

By the time a recession hit in the early 1990’s, however, competition had altered the 
health care landscape. A shift to higher volume and lower prices necessitated the closing of 


distribution centers and the consolidation of customer service. Cut-backs became even 


more rampant when fears of nationalized health care gripped the industry. Price control 
would revert to a government entity and sales reps would be competing for contracts that 
would yield almost nothing. Curtin Matheson Scientific became vulnerable in the one area 
on which they concentrated - health care 

Health care product distribution has two characteristics that make it especially 
attractive for acquisition by larger firms. Although profit margins had been shrinking, 
significant cash-flow was channeled through very high revenues; the price of the inventory 
was buffeted by technological scarcity - blood analyzers that sold for $200,000, for example. 
Moreover, the demand for health care products is steady enough to cushion other risk 
taking ventures; even in a downturn, revenues are stable. 

Fisher Scientific was an old nemesis of Curtin Matheson. When Curtin Matheson 
began concentrating on the health care market, Fisher moved in the opposite direction, 
focusing on specialty chemicals and industrial products - a move that limited their 
exposure to an industry with declining margins. By the middle 1990s, Fisher spotted an 
opportunity; the floundering Curtin Matheson was ripe for a takeover. Fisher garnered a 
loan from a Canadian bank and paid Curtin Matheson’s English holding company, 
Fisons’, approximately 350 million dollars. Management became jittery about losing the 
company they had so adeptly built, even as a tell tale sign quashed any rumors about 
maintaining the Curtin Matheson Scientific (““CMS”’’) brand integrity: the Fisher logo 
began appearing on every product, from sharps containers to beakers and test tubes. 

Fisher Scientific International was listed on the New York Stock Exchange, but they 
were not a “big” player on Wall Street. Their stock sold for about eleven dollars a share, 
which was considered paltry in the hyper-inflated market of the late 90s; there was nothing 
‘romantic’ about specialty chemicals and analysts maintained a low key coverage on the 
company. However, Fisher had a solid reputation in the scientific community. In fact, the 
firm had been around since the late industrial revolution of the 1800’s, building profitable 


vendor relationships that had produced a long track record of consistent sales. 


The integration of Curtin Matheson into Fisher went smoothly. As an interested 
participant, I could not help but notice some oddities. Although we laughed at how rapidly 
Fisher put their brand name on “our” products, there seemed to be some disconnect 
between sales and operations. While the two entities were closely integrated in Curtin 
Matheson, emphasizing an emotional, “(Japanese-like” commitment and unity between 
team mates, the Fisher approach was very clinical, like brokering a commodity, which of 
course, health care products had become. The main operations center was in Pittsburgh, 
but all executive decisions were conveyed from a small town on the coast of New 
Hampshire, called Hampton. The dichotomies posed more questions than they did 
answers. 

In fact, Fisher Scientific was rapidly becoming a strategically-run financial 
powerhouse that expertly negotiated risk. By the onset of the new millennium, the firm 
was extremely well-diversified, carrying over 250,000 items. Fisher had divisions in safety, 
health care, chemicals, electronics and even had a supply center for radioactive material at 
the Los Alamos nuclear facility in New Mexico. Curtin Matheson was just one acquisition 
that fueled this diversification, albeit the largest at the time. By having at least one division 
that would react favorably to a changing economy at any one time, the risk of Fisher’s 
cash-flows were decreased, and its revenue base was maintained. While most high- tech 
companies were struggling with revenues of approximately $250,000 per employee by the 
year 2000, Fisher had a stream of about $340,000 in a field that was not particularly capital 
intensive - distribution. 

Although revenues were high, Fisher could not generate the type of internal funding 
that supported both existing operations and a program of diversified growth 
simultaneously; margins were just too low. The funding for acquisitions came from debt - 
a lot of it. By early 2001, Fisher carried negative equity. Stock was never issued for 


purchases, and retained earnings were insubstantial. On the other hand, the various 


integrations of acquisitions were expensive even as Fisher’s long-term debt to capital rate 
approached eighty-five percent. 

Cash-flow, however, remained very high, even during the recession that began in 
2001. Creditors took one look at the size and variation of Fisher’s revenue stream and gave 
them the “green light”. The firm responded by renewing loans at lower interest rates, 
courtesy of the Federal Reserve. Equity was kept to a minimum. 

Ultimately, when acquisitions began to pay off, the stock soared, but it did not move 
on the basis of sales or profits. The stock barely moved at all in fact, except for a single 
situation: when any news or rumor of an acquisition occurred, the stock would jump out of 
its usual stable dormancy and take off like a rocket. Since some small acquisition occurred 
at least twice a year, the stock was a good addition to any portfolio; its only volatility was 
self generating. In the mean time, Fisher began to pare down its debt and issue equity, 
causing the stock to soar even higher. They bought biotech suppliers in Sweden and test 
equipment companies in the United States. By 2006, they had merged with Thermo- 
Electron, a company that had no long-term debt whatsoever. They ended up calling 
themselves, ‘“‘Thermo-Fisher Scientific” (TMO). And inevitably, they also had the last 
laugh- they seemed poised to start the whole “process” over again. 

In a nutshell, the story of Fisher Scientific provides a valuable lesson in managing 
capital structure. Fisher had two types of risk that were in potential conflict: business risk 
sometimes called economic risk or “operating risk’’, and financial risk. Business risk is the 
variation in revenue, costs and operating income that stems from the type of industry; 
some industries react to inflation, recessions, foreign competition, and other economic 
factors differently than others. On the other hand, financial risk is almost entirely self- 
generated, and stems from the variation in net income from the decision to use debt. In 
essence, financial risk is expressed as the potential for defaulting on interest payments and 


principal. It works together with business risk through the variability of operating income; 


an adequate and steady operating income can keep financial risk very low because there is 
less probability of default. 

Fisher Scientific treated its operating cash-flows like a portfolio, adding and 
dropping product lines that would make it less risky. Even as margins declined, its return 
on equity (ROE) increased because it never funded with its own money. By financing with 
debt, but simultaneously decreasing the risk of its operating income, Fisher configured the 
risk-return tradeoff in its favor. Alternatively, the decision by Curtin Matheson to focus on 
health care to the exclusion of other divisions made the company a takeover prospect. 

With few barriers of entry, the industry invited intense competition; margins declined, and 
the company was left with a riskier and depleted cash-flow. 

Companies like Fisher Scientific are quite ordinary. They never have the type of 
sensational results that makes them the darlings of speculators. They rarely make the 
evening news. And yet - here was a company whose stock was selling at $11 a share in 1997 
only to rise to a peak of $77 eight years later. In that period, it was only about half as 
volatile as the rest of the market. 

One misconception that students and investors share alike is that a business is 
suppose to “maximize” profits: the “bottom line’ mentality is almost an endemic 
archetype and yet rarely occurs in economic behavior. Imagine a cash flow for Company A 
of 60, 70, 65, 90, and 110. Now compare it to the cash flow of Company B: 60, 60, 65, 75, 
and 75. Which would you prefer? Most people would pick the first because the chance of 
getting a high number is greater. However, the flow from Company B is much steadier and 
by several mathematical gauges of risk has a better risk-return characteristic than 
Company A’s. In fact, the difference is small, but may be compelling enough for investors 
to choose Company B as an investment. While the average in Company A is much greater 
than in “B” (79 vs. 67), the risk is far greater also. 

Capital structuralism is not about directly maximizing profits through programs 


like a new marketing campaign or “zero base budgeting” or the implementation of new 


technology; it takes a far more subtle approach. It chooses a course of action from several 
alternatives that balances the risk of different types of funding with returns that exceed 
their cost. Thus, the goal of minimizing the cost of capital is implemented through the 
capital budgeting process; the cost of the mixture of debt to equity will determine the 
plausibility of each project because of the necessity of exceeding capital outlays with 
returns. The lower is the cost of capital, the greater the number of projects that will be 
potentially profitable. 

Risk and return are so intertwined that it is proper to refer to them as a statistical 
“distribution” with two parameters, rather than as separate categories. As an example, 
consider an equity issue, the marketing of more shares of stock to raise additional funds. 
The characteristics of risk and return for such an issue are much different at the beginning 
of a recovery than at the end of a bull market - for both the issuing company and the 
investor. Although the investor is not encouraged to “time” investments over the short 
term, some awareness of the correlation between sector performance and the business cycle 
is essential. Capital structure is dependent on the relationship between interest rates and 
the equity market, which are dependent on the state of the economy. Therefore, time is a 
unifying factor between risk and return and encourages their interdependence. The 
investor is left in a precarious position. On the one hand, he or she is encouraged not to 
time the market because it is not successfully done over a long period. On the other hand, 
time is the essential component in all risk-return distributions - from investment horizons 
to the choice of which investments to make. By identifying and investing in firms who 
repeatedly move toward their optimal capital structures, capital structuralism resolves 
some of this conflict. 

What about variation? Random fluctuation is the bane of any analyst. No matter 
how precisely one measures the deviations in past performance, current and future 
behavior of an investment seems to defy formulation. While Wall Street prizes certainty, 


long-term viability is never certain. The market keeps changing and the response to world 


events is embedded in corporate gains and losses. Capital structuralism is flexible enough 
to encompass change because it never defines optimality as a rigid set of conditions. Each 
industry has a particular response to economic factors that produces a different optimum 
level of proportional debt and equity. Some industries have better risk-return 
characteristics without any debt at all. Others can compete with firms that have two or 
three times its profit margins simply because they know how to use debt judiciously. Since 
capital structure is dependent on the business cycle, it responds to societal trends, 
demographic changes and political risks better than the various “‘systems” that have made 
their way into the investment literature. In effect, capital structure reflects the reasons 
why a certain entity is in business in the first place: to grow and make a profit. 
Ultimately, our analysis attempts to put a dollar price on risk. While the market 
responds to information instantaneously, we attempt to measure its content before it 
becomes meaningful. We can define cost in three different ways, all of which are used to 
evaluate risk: 
¢ 1) The Nominal Cost- This is the “up front”, accounting cost of an action which will be 
reported in financial statements 
¢ 2) The “Real” Cost - This is the cost of an action with economic conditions factored in. 
If my net income is $100 and the inflation rate is five percent, then my “real” net 
income is probably only $95. If I have tax “look backs” of $20 figured into that $100, 
then my effective tax rate was reduced and I will have to make a much greater net 
income in the next year. 
¢ 3) The Risk Adjusted Cost - If I keep all of my money in a checking account when the 
market is rising by fifteen percent a year, I will be penalized for not putting more 
money into the market. The risk adjusted cost is the comparative cost of taking one 
action over another, creating either a gain (opportunity gain) or a loss (opportunity 
loss). It is most related to what can be termed, “the going market price’. In capital 


structure, this risk adjusted, “opportunity cost” is more important than any other 


because it looks at an array of alternatives and chooses a course of action that attempts 
to create the largest possible opportunity gain. 

Therefore, many of the costs we incur in capital structure are not representative of a 

physical asset and passed on from a previous owner, but are the result of a choice of actions 

with which we have comparative information. 

The integrative approach of this text is to position the analyst, the investor and the 
financial manager from the same viewpoint: he or she gauges the risk of operating cash 
flows and balances that observation with the choice of alternative sources of capital, 
repeatedly making comparisons between the industry, the sector, and the greater economy. 
Under the premise that capital structure is the interface between comparative accounting 
and the macro economy, the student receives an overview of corporate finance through the 
attempted reconciliation of risk and return. In effect, the difference between student, 
investor, analyst and manager is clouded because each perspective is directed by the need 
to seek and discover optimality. 

The text requires some familiarity with statistics and computer spreadsheets but not 
an extensive background in either. There is a chapter dedicated to statistics, and most 
spreadsheets have step by step instructions. The flow of the text is as follows: 
¢ 1. Theoretical Background: Capital structure theory is examined through previous 

research with an emphasis on integrating the evaluation of risk and return. 

e 2. Model Building: A mathematical conception of capital structure is built through 
computer models and the adaptation of existing formulas. Each of the spreadsheet 
models has been used to evaluate corporate behavior. 

¢ 3. Correlation Studies: Examination of the relationships between stock price and 
capital structure variables gives insight into the behavior of some major corporations. 
While no definitive conclusions are drawn, tendencies that support capital structure 


theory are examined using the Spearman rank correlation. 
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e 4, Case Studies: Application of capital structure analysis to Kimberly-Clark and 
ConocoPhillips, as well as Microsoft and Chevron display the effectiveness of the 
techniques. 

One of the great philosophers of the early twentieth century, William James, might 
have appreciated the personal computer revolution. He who championed “‘the cash value 
of ideas” and the philosophy of pragmatism might have found solace in a machine that 
tested the viability of theory. While we often lack the political framework to implement 
ideas, at least “the information age” has made them available, which is certainly “half the 
battle’. 

For students, the author hopes that this book will unify financial thought into a 
comprehensible “whole” and encourage the actualization of “just theory’. For investors, 
the author hopes that this book will help them see beyond the superficiality of conventional 
wisdom with the knowledge that the cash value of any idea is almost always found in its 
underlying structure. Finally, for the executive, the imperative is placed on innovative 


thinking: a time-tested solution is the outgrowth of a new perspective. 


(Back to Table of Contents) 
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SECTION |: THE THEORY OF CAPITAL STRUCTURE 
2 
LEVERAGE 


In a fundamentals based “bottom up” analysis system, the increase and acceleration 
of sales is paramount. The axiom, “nothing in business happens without a sale’ appears 
self evident. However, capital structuralism often seems to deny the need for greater 
returns by focusing on risk, even to the exclusion of large, uneven streams of income that 
might upset “corporate equilibrium’’. This friction between marketing strategy and 
absolute risk is reconciled by a strong adherence to the principles of leverage. 

Capital structure analysis adjusts for both the amount and variability of sales by 
first evaluating operating income as a function of sales, and secondly, by choosing the 
amount of funding from several alternative sources based on the risk of this evaluation. 
Since it makes comparative choices from a macroeconomic perspective, capital 
structuralism is a “top down approach’’; business risk and credit availability put 
restrictions on all available choices. For example, a choice to add a new product line may 
not come to immediate fruition for a company who pays high interest rates and has 
excessive debt on its balance sheet. While the ideas that generate high returns often come 
from a detailed marketing plan that forms a foundation for the business, the risks incurred 
by the plan are often imposed from above: government regulations, competitor’s actions, 
and the fluctuations inherent in a typical business cycle. The gist of capital structure 
analysis is to resolve this conflict between what can be produced and what will be 
produced, by reconciling risk with return. Accordingly, the tools to manage this resolution 


are encompassed by two distinct measurements: operating leverage and financial leverage. 
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BUSINESS RISK 

Operating leverage is one measure of business risk also known as economic risk. As 
an example, consider the attributes of farming. To stay in business, the farmer must be 
concerned about the cost of seed, irrigation, storage, and transportation. Demand for his 
or her crop is dependent on weather, foreign competition and the availability of substitutes. 
The variability of inputs (costs) and outputs (demand and quantity produced) form 
economic risk. High fluctuations in demand often cause large swings in the prices that a 
farmer can charge. When suppliers’ prices also vary, the double edged sword creates an 
environment of high business risk Without any idea of how much to pay vendors or how 
much to charge customers, planning must be totally contingent on the unexpected, an 
immediate barter-like negotiation where uncertainty prevails. Little growth will occur in 
such an environment because no investor wants to commit capital without confidence in a 
minimum return. 

Many economists believe that business risk is a reflection of the level of technology 
in an industry. Because fixed costs must be paid regardless of the level of demand, higher 
fixed costs imply that more business risk is incurred. When competitive pressure demands 
that specific quality standards are met, those standards are an outgrowth of the level of 
technology required by the industry. Fixed assets that have long depreciable lives are very 
costly, but necessary to meet these competitive pressures. Consider for a moment, the 
shrink wrapping on a CD. Would a customer buy a hand wrapped CD when the industry 
standard is to wrap it “as tight as a drum”? Moreover, adding fixed costs to any operation 
raises the breakeven point for sales, even when the total cost is the same. Once the 
percentage of fixed costs is increased, more sales must be generated to cover them. 
However, when an operation has a higher proportion of fixed costs, and sales are adequate, 
more units of production will be spread among the same amount of costs; the result is a 


higher operating profit. This single kernel of corporate risk, affects all other elements in 
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the chain: demand schedules, variability of income, the probability of default and the 
methods and sources of funding projects. 
FINANCIAL RISK 

Financial leverage is one measure of financial risk, which is the risk incurred by a 
firm for its decision to use debt financing. Companies face a choice of funding projects 
with equity (retained earnings, common stock and preferred stock) or debt (bonds, bank 
loans, commercial paper). When deciding to increase the amount of debt, the firm 
increases the risk to existing shareholders because earnings become partially channeled 
toward creditors in the form of interest payments, and away from the potential for higher 
dividends; the variability of income is increased. In return, shareholders receive the 
possible reward of higher earnings on a per share basis because fewer shares will be 
outstanding when debt is used in place of equity. Consequently, the firm increases its 
chance of bankruptcy when it incurs more debt; it can default on interest payments if 
earnings are not high enough to cover them. This risk can be decomposed into two basic 
elements: 1. The amount of potential loss - the claims that creditors have on a firm. 2. 
The probability of loss - a complex interaction between sales, earnings, and liabilities that 
determines solvency. 
LEVERAGE: A DEFINITION 

If the choice to take on debt sounds dire, the student/investor will turn this decision 
into a profit-making venture by determining the crucial difference between strategy and 
obligation. Firms that are obliged to increase financial leverage in order to cushion poor 
demand have radically different characteristics from those who optimize capital structure. 
In fact, many well-run firms lower their overall risk because of the choice to use more debt; 
the risk entailed by the cost of higher interest payments is much less than the probability of 
new cash-flow. Indeed, the “prime rate” is set low enough to attract the best customers 


without burdening them with worries of insolvency. 
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If we think of leverage as a proportion of two different components of the same risk, 
each seeking to balance the other, we can form a general definition. In physics, a small 
force applied at one point can balance or control a much larger force at another point. A 
child’s see-saw is the classic example of this principle: when a fifty pound child balances a 
two hundred pound adult and then jumps off, the adult drops with a thud. If we view the 
smaller force (the child’s weight) as the denominator of a ratio, and the larger force as the 
numerator, it is simple to observe how a change in one component affects the change in the 
other, depending on their relative amount of association. In a financial context, we speak 
of “leverage” when a smaller amount of one variable has a larger effect on the other. In 
mathematical terms, we put the “derived component” in the numerator, and the “‘source 
component” in the denominator, and determine the change in both. In our example, the 
child’s weight was the source component, which had an exaggerated effect (derived) on the 
adult’s weight. 

In economics, we usually view leverage in terms of input and output, but in finance, 
we add the element of connotative risk: we look for other associations that the level of 
leverage may affect. For example, if we discover a “new” labor saving method in which 
two people can accomplish the same amount of work as twenty-two, the method 
undoubtedly has a lot of “leverage. Of course, leverage almost always exacts an inherent 
‘“‘cost’”’ and in our example, the two laborers would at least have rising expectations about 
wages, if not actual demands. Secondly, since each remaining person is more responsible 
for total production, more risk is involved; losing one person may cut production in half. 
Therefore, leverage always implies some risk-return tradeoff, which needs to be identified. 
Leverage can only be increased if the risks have been fully vetted. 

While there are other measures of risk besides leverage, few display the integration 
of risk and return better than the balance between financial and operating leverages. In 


fact, capital structure theory is founded upon this integration: behind every strategic 
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decision, that changes the price of a stock, lays some thread of leverage. Each time that 
capital is allocated for any given project, ultimate profitability depends on leverage. 
BASIC RISKS AND PROPORTIONS 

Wall Street does not like uncertainty. If there is one quality to cultivate in the world 
of finance it is consistency; when a market is coherent, the financial community can make 
plans around expectations and predictions. Leverage, however, implies volatility and it is 
when two different types of volatility are mixed that a level of return is derived. Cash, for 
example has almost zero volatility, and very little return when kept in that form. At the 
other extreme are certain commodities that can skyrocket overnight, only to leave a futures 
owner poorer a few weeks out. Operating leverage is conceptually measured as % A 
Operating Income / % A Sales and implies the inherent volatility of a change in sales 
creating a change in EBIT (earnings before interest and taxes). When operating leverage is 
large, more risk is incurred; the possibility of high profits is greater in an upturn when 
sales are large, but in a downturn, with lower demand, profits are jeopardized. Lower 
operating leverage creates lower volatility, but also less profit when a positive shift in 
demand occurs. 

The same theme of variability applies to the financial leverage ratio, which is 
theoretically defined as, % A Net Income / % A Operating Income (EBIT). The 
student/investor will note that the term “debt” is no where to be found in the ratio, but that 
interest payments, as well as any tax advantages such payments entail, are implicit when 
operating income becomes net income. Again, the derived component (net income) is 
affected by a change in the source component (operating income). Both taxes and interest 
payments must be deducted from EBIT before it is termed ‘“‘earnings’’, and it is the 
magnitude of these deductions that will cause variability. 

A reference that confuses both investors and students alike is that some academic 
literature designates several different ratios by the term, ‘financial leverage”. Among 


those proportions are: Assets / Equity, Long-term debt to capital and EBT / EBIT which is 
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earnings before taxes divided by earnings before interest and taxes, and is an integral part 
of any capital structure analysis system. The common point in each of these ratios is that 
they represent some form of debt financing, although some specifically measure interest 
expense and others measure a particular liability or category thereof. We use the ratio, % 
A Net Income / % A Operating Income (EBIT) because it best expresses the conceptual 
integration of risk and return when combined and balanced with operating leverage. In 
fact, we can form a measure of total risk if we multiply the two leverages together, (% A 
Operating Income / % A Sales) x (% A Net Income / % A Operating Income), which 
conveniently becomes (% A Net Income) / (% A Sales) Obviously, the premium for Wall 
Street is to have as high a level of (% A Net Income) / (% A Sales) - total leverage - as 
possible without the inherent volatility such a level implies. 

Leverage is always a measure of potential volatility, which can be dampened by 
maintaining a steady leverage figure. For example, if operating leverage is normally 3 / 1. 
which is considered high, operating income reacts heavily to changes in sales. However, if 
the same change in sales is enacted year after year, investors would be overjoyed by the 
stability; they would know exactly what to expect and when. The problem with high 
leverage is its inability to adjust itself to a changing economy. Demand cycles invariably 
change, and when they do, the higher leverage firms suffer the most - more fixed costs 
entail the necessity of higher sales to cover them. When the economy lags and sales abate, 
fixed costs must still be paid despite a slower production cycle. 

BALANCING LEVERAGE 

Since incurring debt implies the risk of default (failure to pay interest expense in a 
timely manner), a steadier source of income allows a firm to either engage more debt, or 
maintain its existing debt with less risk. The source of income is evaluated for its amount 
and consistency, while debt is evaluated for the size of interest payments and the amount of 
principal, especially in relation to assets and net worth. The balance between the 


comparative amounts of income and debt are then gauged in terms of risk and return. 
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A proper balance of leverage will yield tax benefits because interest is a tax 
deductible expense. Secondly, there is the potential for a rise in both earnings per share 
and share price because funding is achieved with less shares of stock outstanding than if 
done through an equity issue; more income is spread over fewer shares. Thirdly, debt can 
shift the balance of control away from shareholders and toward creditors in a legal fashion, 
i.e., more debt can make a company prohibitively expensive for a takeover and even shift 
control to a supportive investor or “white knight” in case of a hostile attempt. 

The main risk of leverage is the risk of default, which detracts from a firm’s 
viability in several ways. 
¢ 1) The probability of default affects the cost of future financing by increasing both 

interest rates and the cost of floating an equity issue. 
¢ 2) Default may endanger dividends, and restrictive covenants (bond contracts) may 
limit their growth. 
¢ 3) Creditors may have a claim on assets and restrict income potential. 
¢ 4) The probability of default affects market volatility for the stock 
Added to the risk of credit default is the risk of income variability, which is a function of 
paying out interest expense. The two risks, business risk and financial risk, are 
inseparable: both the amount of debt and the chance of loss are predicated on a steady 
operating income. Any downturn in sales would be magnified with a higher operating 
leverage, creating volatility in earnings and making the firm more likely to default on 
interest payments. 
THE ANATOMY OF FINANCIAL LEVERAGE 

The volatility of net income is a natural outgrowth of its dependence on both 
operating income and the amount of interest expense. Keeping operating income constant 
and changing interest will increase the volatility of changes in net income. What is not 


apparent from the financial leverage ratio, % A Net Income / % A Operating Income , is 
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that EPS (earnings per share) can change because of exogenous factors - the manipulation 
of the number of shares outstanding by financial management. 

If the mantra of financial leverage is to do “more with less”’, it is partially achieved 
by increasing the potential value of each share by issuing less of them. When interest and 
taxes are held constant, the variability of net income remains constant as well. The ability 
to limit shares adds a new level of volatility to financial leverage. In effect, net income that 
is normally derived from the deduction of interest and taxes from operating income, is 
spread over fewer shares, increasing both the return and the volatility of that return ona 
per share basis. Net income may not vary more than it does without debt, but limiting the 
amount of shares will make the per share figure more volatile and more profitable. 

To illustrate this concept, consider the following flows of operating income, the first 


group with no debt, and the second group with $20 of interest expense. Taxes are 30 % in 


both groups. 

Table 2-1 

NO DEBT 

EBIT 90 100 110 120 130 
TAX 27 30 33 36 39 
NET 63 70 77 84 91 
INCOME 

Table 2-2 

WITH 

DEBT 

EBIT 90 100 110 120 130 
INTEREST | 20 20 20 20 20 
TAX 21 24 27 30 33 
NET 44 56 63 70 77 
INCOME 
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We now measure the mean of each flow and use the sample standard deviation as a 


measure of risk: 


Table 2-3 
ACTUAL FLOW OF FLOW 1 (NO DEBT) FLOW 2 (DEBT) 
NET INCOME 63 44 

70 56 

77 63 

84 70 

91 77 
MEAN 77 63 
SAMPLE STD. 11.07 11.07 
DEVIATION 


Although the debt laden flow has a smaller mean (63) than the no debt flow (77), its 
essential risk is the same - 11.07 -as an absolute value for net income. It may be less 
preferable based on the coefficient of variation which measures the standard deviation 
divided by the mean (11.07/63) vs. (11.07/77) - the lower the figure, the better. However, if 


we proceed to observe the four separate changes in net income for each flow, we find that 


the debt laden flow is much more volatile, but grows at a faster rate: 


Table 2-4 
YEAR TO YEAR FLOW 1 (PERCENT) FLOW 2 (PERCENT) 
CHANGES 
FLOW 1 - NO DEBT 11.1 14.29 
FLOW 2 - DEBT 10 12.5 
9.09 11.1 
8.33 10 
MEAN 9.63 11.97 
SAMPLE STD 1.194 1.853 
DEVIATION 


Now assuming that ten shares are outstanding for the first flow, while five are outstanding 


for the second, we have EPS calculations for each: 
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Table 2-5 
EARNINGS PER SHARE | FLOW 1 (NO DEBT) FLOW 2 (DEBT) 
10 SHARES - NO DEBT | 6.3 9.8 
5 SHARES - DEBT 7 11.2 
Td 12.6 
8.4 14 
9.1 15.4 
MEAN Tt 12.6 
SAMPLE STD 1.106 2.24 
DEVIATION 


Note that both mean and standard deviation increase on less income in flow 2 than in flow 
1. Since EPS behavior is often a proxy for share price behavior, the potential to increase 
price is balanced by the risk of volatile movement in both directions. Any poorly managed 
capital structure will have too many shares outstanding in addition to debt, causing a 
higher risk of default and dilution of EPS at the same time. Such a combination moves 
companies away from the optimal proportion of debt to equity. Since creating equity 
reduces some volatility, many firms adhere to the creed that ‘more is better”, especially if 
the equity is being used as a bargaining chip for executive compensation or for acquisitions. 
However, the proportion of debt to equity must be ideal in order for the stock to rise, and 
many of these firms issue equity without such foresight. 
THE ANATOMY OF OPERATING LEVERAGE 

Like the financial leverage ratio where a variability factor (interest) causes volatility 
in the numerator (net income), operating leverage also carries an implicit and undisclosed 
variability factor - fixed costs. In the degree of operating leverage, % A EBIT / % A Sales, 
it is the change in fixed costs that contribute to earnings volatility. In essence, by making 
costs less variable with sales, a financial paradox occurs: steadier, “fixed” costs contribute 
more to variability given the same level of sales and operating income. Higher fixed costs 


require a higher level of sales to break even, but variable costs are absorbed by the sale of 
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each additional unit. Moreover, any business fluctuations will have an exaggerated effect 
on those firms with higher fixed costs; profits may surge during an upswing but fixed costs 
must still be paid during a downturn, making it more severe. Perhaps the best example of 
over sensitivity to the business cycle occurs with biotech companies that spend a lot for 
research and development, have little debt, and see high profits in an expansion but near 
insolvency when a downturn occurs. The variability is as much a function of the type of 
cost as it is of fluctuating demand. 

The fundamental key to understanding operating leverage is to recognize the effects 
of increasing fixed costs as a percentage of sales. Companies often want to automate 
remedial tasks to reduce labor costs or to add a special competitive quality to the product. 
Besides the inherent cost of machinery, some operating costs must be paid even when 
nothing is produced (insurance, storage, maintenance). Thus, a company must increase 
sales by a specific amount to cover these costs even if the variable cost per unit of 
production remains unchanged. The true risk of increasing operating leverage stems from 
the possibility of not increasing the breakeven point for sales. An example of how this 


works in “breakeven notation’’ is as follows: 


Table 2-6 

VARIABLE SYMBOL VALUE 
SALES S 1000 
PROFIT PFT 300 
FIXED COSTS FX 100 
VARIABLE COST VC 600 
BREAKEVEN PFT= S-VC-FX 300 
EQUATION 


In later chapters, we will decompose sales into the product, (Price x Quantity). To 
illustrate an increase in fixed costs, while maintaining a 60 % variable cost proportion (that 


is: VC remains 0.6S), we can plug an increase directly into the breakeven equation. We 
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will increase fixed costs to 200, a one hundred percent increase. PFT=S-VC-FX or 1000- 
600-200 = PFT = 200. The smaller profit can be raised up to its old level by algebraically 
solving for sales: 

X - (.6X) - 200 = 300. Sales is the symbol “‘X”’ and 0.6 (X) is variable costs. Solving for X, 
we obtain 1250 as the new level of sales needed to maintain the old profit level of 300. A 
one hundred percent increase in fixed costs required a twenty-five percent increase in sales 
to absorb it. Notice also that 0.6(1250) = 750. A $100 increase in fixed costs instigated an 
increase in variable costs to $750, and also a decrease in the ratio VC / FX from “6” 
(600/100) to “3.75” (750/200). 

On a microcosmic production level, each revenue-generating procedure in a plant 
has its own unit-dependent operating leverage. In this case, variable costs are spread over 
each unit produced, and sales are a function of the price of the unit multiplied by the 
quantity of the unit. Fixed costs, however, are not unit dependent; they are independent of 
the level of production. At this lowest level, operating leverage is relatively stable because 
most processes are standardized. It is in the rare times when fixed costs change as a 
percentage of sales (higher rent, more salaried employees, etc.) or as new technology is 
added, that operating leverage changes. 

On a macrocosmic corporate level, operating leverage is more volatile. New product 
lines and processes are constantly changing operating leverage. An acquisition of a service 
type business, for example, will probably lower a manufacturer’s risk. On the other hand, 
the switch from distributing an item to manufacturing it requires an entire shift from 
former methods of ordering and storage, as well as the purchase of capital equipment. The 
higher profits that are cited will be accompanied by the higher risk of more fixed costs. 
Ultimately, any time that a segment of the business is discontinued or changed, there is a 
risk-related effect involved — some change in operating leverage. 


TOTAL RISK 
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The higher level of fixed costs associated with more operating leverage requires 
extensive capital funding. Any process that needs more machinery also needs a reliable 
source of steady financing to replace and repair equipment and fund necessary shifts in 
production. However, creditors do not want to extend loans to companies that evince 
income variability. They desire a customer who has steady cash-flow and is not sensitive to 
business cycle fluctuations. Thus, there exists some level of total risk, the product of 
operating and financial leverages that determines the source of funding. If total risk is too 
high, or operating leverage by itself is high, creditors will only extend loans at high interest 
rates or not at all. The firms with the highest operating leverages end up financing with 
retained earnings or equity issues, which puts them more at risk during a downturn. 

The leveraged buyout is perhaps the best example of how the two leverages interact. 
The addition of companies with less operating risk is a method of diversification that works 
in tandem with financial leverage. If the risk of default can be minimized by spreading a 
parent company’s fixed costs over more units of production, more debt can be incurred 
(due to lower total risk), and less equity shares issued. The result will be a higher share 
price for the “merged” company. In short, the brokers of a leveraged buyout use less of 
their own capital (equity) and allow the corporation to assume the “‘limited liability”’ of 
greater debt. 

LEVERAGE MEASUREMENTS 

Using conventional methods, it is difficult to obtain a realistic operating leverage 
figure from the financial statements of a company. Not only will production changes 
obscure the “true” number, but accountants often have difficulty attributing fixed and 
variable costs to specific units: many costs have both “fixed” and “variable” 
characteristics. Additionally, the financial leverage ratio is inherently unstable because 
like operating leverage, we are measuring the ratio of two changes: meaningful 
measurement is difficult when large variability is incurred through the use of percentage 


changes. To analyze capital structure in this context, we attempt to find a concrete proxy, 
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a figure that will mirror the analytical value of financial leverage while remaining stable 
enough to buffer the volatility of changes in operating leverage. 
THEORY VS. REALITY: FINANCIAL LEVERAGE 

The financial leverage ratio, % A Net Income / % A EBIT , has a concrete 
counterpart that is more amenable to direct measurement which is, EBIT / (EBIT - Interest 
Expense ). The stability of this ratio makes it ideal for comparison, and it can easily be 
converted to a times interest earned (TIE) ratio which is used to calculate default ratings 
for bonds. 

The unique characteristic of the financial leverage ratio is its dual capacity: it is not 
only a comparative rating tool for default, but it predicts the pressure on earnings and the 
relationship between net and operating incomes. When interest expense remains 
unchanged, the concrete ratio predicts the exact earnings figures one year hence. To view 
how this works, examine the following: 

In year 1, operating income (EBIT) is 100, interest expense is 20 and the tax rate is 30 %. 
Thus, the financial leverage ratio is 100 / (100-20) = 1.25. To configure net income in year 
1, we subtract 20 from 100 =80, which we multiply by (1-tax rate) to obtain 56 [80(0.7)= 
56]. For year 2, we pick at random an operating income increase from year 1, say 40%, 
making year 2’s EBIT equal to 140. The net income calculation is 140-20 = 120, and 120 x 
(1-0.3) = 84. The increase in net income to operating income, % A Net Income / % A 
EBIT is ((84/56)-1)/((140/100)-1)= 50 % /40 % =1.25. Thus, by keeping interest expense 
constant, net income becomes fully predictable! 

THEORY VS. REALITY: OPERATING LEVRAGE 

The theoretical relationship of operating leverage, % A EBIT / % A Sales also has a 
concrete counterpart that is calculable when the analyst has full knowledge of assigned 
costs. The ratio is: (Sales - Variable Costs ) / (Sales - Variable Costs - Fixed Costs). Since 
investors rarely have access to such specific cost break-downs between fixed and variable, 


it is almost unusable on that level. However, on a corporate ‘‘need to know” basis, it can be 
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utilized in combination with the financial leverage ratio to form a measure of total risk, and 
to anticipate changes in EPS. The student/investor should note that the numerator (sales - 
variable costs) is referred to as the “contribution” while the denominator is actually EBIT, 
restated with its component parts. Also note that the only difference between numerator 
and denominator is in “fixed costs’’. 

Besides measuring operating risk, the concrete version of operating leverage also 
has a predictive capacity: given that variable costs are a stable percentage of sales, and 
fixed costs remain unchanged, the ratio will predict % A EBIT / % A Sales exactly one year 
into the future. The following example will exhibit this relationship: 

In year 1, the Hardseat Bicycle Company has 1000 in sales, variable costs that are 0.6 times 
sales and fixed costs of 100. Determine next year’s EBIT if fixed and variable costs remain 
stable. 

Year 1 Operating Income (EBIT) is Sales - Variable Costs - Fixed Costs = 300. Operating 
leverage is: (1000-600)/(1000-600-100) = 1.33 

Year 2 will yield a change of EBIT over the change in sales of 1.33, no matter the level of 
sales. If we pick a sales increase at random, say 67.6 %, the following values apply: 


Table 2-7 


YEAR 2 


SALES = 1000 (1.676) = 1676 


VARIABLE COSTS = 0.6 (1676) =1005.6 


FIXED COSTS = 100 


EBIT = S-VC-FX = 1676 - 1005.6 - 100 = 570.4 


CHANGE IN EBIT = (570.4 / 300) - 1 = 90.1333 % 


CHANGE IN SALES = (1676 / 1000) - 1 = 67.6 % 


90.1333 / 67.6 = 1.33 INOPERATING LEVERAGE 


Thus, by applying operating leverage to a known change in sales, operating income 
becomes fully predictable! 


THEORY AND REALITY: TOTAL LEVERAGE 
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Since reality dictates a constantly changing interest expense, fixed cost percentage 
and variable cost rate, analysts are hard pressed to make predictions from leverage ratios. 
However, each ratio accurately predicts the pressure on earnings if the status quo is 
maintained. When compared to industry averages, the ratios can gauge relative risk and 
exhibit the pressure to conform to those standards. If multiplied together, we produce % 
A Net Income / % A Sales, which appears to be a dynamic version of the classic ratio, profit 
margin (Net Income / Sales). The fully converted equation is: 

(EBIT / (EBIT - Interest Expense)) x ((S - VC) / (S - VC - FX)) = 

% A Net Income / % A EBIT) x ( % A EBIT / % A Sales) = 

% A Net Income / % A Sales 

Indeed, margins and leverage are closely related and more leverage will contribute to a 
larger margin, but the two should not be confused. Leverage is the precursor to a margin 
because it exhibits the dynamic movement necessary to change it. When management 
attempts to have a controllable total leverage ratio, predicting the next earnings cycle 
becomes a remedial equation as long as sales are forecast correctly: 

(Old Net Income) x (1 + (Total Leverage x % A Sales)) = (New Net Income). 
Conceptually, more net income can arise from more leverage or greater sales, but the 
leverage components cannot violate industry standards or dysfunction will occur that 
upsets a firm’s equilibrium - too much debt for the level of income, cost overruns, lack of 
capacity utilization etc. In fact, many stock run-ups will occur precisely because a 
company is successfully defying the odds and not succumbing to the negative associations 
that occur with too much leverage. While meeting industry standards will determine “ball 
park” figures for the leverage ratios, each management team has a unique flexibility in 
changing them as a response to competitive pressure. For example, if industry standards 
for operating leverage are traditionally high, diversifying the firm with acquisitions that 
have a lower operating leverage would buffer the firm from an economic downturn. A 


firm who increased its financial leverage at the beginning of a recovery and could afford to 
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do so, would be taking advantage of lower interest rates and ultimately increase net 
income. The premium is to find a combination of leverage that will immunize the firm 
from business fluctuations , meet the thresholds of the industry, and yet strategically 
contribute to a large increase in sales. 
LEVERAGE MANAGEMENT 

For a firm that is solvent, five components are the key to controlling leverage: fixed 
costs, variable costs, sales, interest expense and taxes. Of the five, tax policy and interest 
expense are the most controllable; the other factors are greatly affected by the industry, 
vendors and the general economy. While tax policy and interest rates trend, they will not 
surge suddenly up or down, causing dysfunction. On the other hand, sales and costs can 
fluctuate wildly depending on the state of the industry and economy. Thus, financial 
leverage is much more amenable to management than operating leverage. However, the 
risks incurred in managing financial leverage lie outside the components of the 
measurement; the relationship between interest expense and operating income are 
determined by the sometimes “uncontrollable” elements of operating leverage - vendor 
prices, a favorable economy, and the level of technology in the industry. In essence, one 
cannot manage financial leverage without determining the stability of cash-flow, which is 
derived from operating leverage. Only when sales are steady can management use 
financial leverage as a strategic tool to increase net income. It is this symbiotic relationship 
between stable sales, costs, earnings and debt that enables a corporation to limit the 
amount of shares issued and raise the price of the stock - and do so with a minimum of risk. 

From a macro standpoint, financial leverage trends more than operating leverage 
because it reflects management strategy and must conform to the necessity of raising 
capital in large increments. Management will match the need for capital with anticipated 
cash-flows. For a project that is expected to pay off through a number of years, it is simply 
more cost effective to raise large amounts of debt when the conditions are right to do so - 


when the firm does not already have excessive debt and when interest rates are relatively 
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low compared to other sources of funding. Moreover, this trending characteristic is a boon 
to investors. By watching the flow of funds into a firm, the investor sees a build-up of risk 
which must be ultimately followed by one of two scenarios: either the firm increases 
return, or it wallows in debt - taking on even more debt, divesting assets etc. In effect, the 
objective of capital structure analysis is to discriminate between these two outcomes and 
choose the former before it occurs. 

SOURCES OF VARIATION 

Variation in sales is the common factor to variation in both types of leverage. If 
sales are especially steady, operating leverage will be relatively low and more financial 
leverage can be afforded. However, there is a risk-return tradeoff in any industry with 
consistent sales; larger returns often accompany more risky operating leverage and those 
companies will trade the benefits of financial leverage to fund mostly with equity - retained 
earnings and common stock. Again, the root of the function lies in fixed costs: firms with 
higher fixed costs must constantly “up the ante” and increase sales to cover additional 
investments in technology. But - the same high need for capital to fund fixed assets creates 
pricing power in those industries because the large investment and added expertise act as 
barriers of entry to the industry. The result is a higher profit margin and a lower asset 
turnover than in other industries. Firms who make fifteen and twenty percent profit 
margins are not funded in the same manner as a grocery store chain making two percent - 
but- the grocery chain may be a superior investment if it balances risk and return more 
adeptly. More on this subject is contained in the chapter on operating risk. 

Within narrow parameters, there are myriad methods of combining operating 
leverages to reduce risk or increase return: outsourcing and diversifying into related 
products often reduces risk as long as core competencies remain strong; manufacturing 
instead of buying a part always increases both risk and potential return; consolidating 
processes in one location increases risk and return; diversifying one product line into 


different standards of quality appeals to a greater customer base, but often reduces risk. 
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This brief list of techniques is by no means exhaustive, and represents just a small example 
of the possibilities available to reduce variation and increase return. 

In the case of financial leverage, besides the derived variation in operating income 
from sales and fixed costs, lies the variation in interest expense. While interest expense is 
partially controllable by the amount of debt a firm incurs and the type and source of loans, 
it is also a function of the state of the economy. When the Federal Reserve cuts or adjusts 
both the discount rate and the federal funds rate, those firms who fund with debt are most 
affected. The risk of changes in interest rates will affect the need to refinance at a lower 
rate, or alternatively, will affect the level of funding for future projects if the rate is going 
up. This sensitivity to both the internal risk dynamics of the individual company and the 
state of the overall economy makes the financial leverage ratio a prime barometer for 
changes in both capital structure and stock prices. 

The financial leverage ratio will not vary by a relatively great amount. If it goes up 
or down by ten to fifteen percent it is considered a large change This relative stability 
makes changes significant and allows the investor to gauge risk by using it in combination 
with more volatile ratios like the theoretical construct, % A EBIT / % A Sales. This latter 
ratio is fully available to all investors but suffers from large jumps in measurement, which 
makes it less amenable to interpretation. Rather than seek out a threshold number for 
risk, the investor uses the combination to look at changes in both ratios. An increase in % 
A EBIT/ % A Sales, for example, may indicate upwards earning pressure and is usually 
accompanied by an increase in operating margin. On the other hand, an increase in the 
financial leverage ratio usually indicates that more debt has been incurred. Together, the 
combination of changes will indicate a general direction for risk and return in the firm. 
When each ratio is broken into its component parts, % A Sales for example, the investor 
starts to seek out more definitive reasons for the behavior of the ratio and the direction of 


risk. 
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The variation in interest and operating income tell only a partial story. To 
understand financial leverage, one must look for the implicit dynamics as well as the 
obvious interactions. Part of the reason for funding with debt is derived from a desire to 
keep the number of shares outstanding to a minimum. However, no where in either 
leverage ratio is this risk defined. The risk of diluting EPS and market price is especially 
high in those companies who use minimal debt financing and need to issue stock to 
maintain a level of fixed assets. Thus, an absolute leverage ratio of 3.5, for example, gives 
us little information. We not only need to understand the changes in leverage, we must 
combine that information with several other indicators to form a true picture of capital 
structure. 

The premium in capital structure analysis is to detect movement toward an optimal 
proportion of debt to equity. If a company finances with no debt at all, then the 
management of income and equity forms a similar risk/return imperative. By comparing 
the industry averages of the largest competitors over the span of a business cycle, some 
paradigm of an optimal proportion is formed: usually a stock will peak at least once 
during the cycle, yielding some “guesstimate” of optimality when that sector is favored. 
However, relying on averages is risky: characteristics of corporations and industries 
change, and the investor is encouraged to coordinate information from several sources; 
focusing on one concrete number can be myopic at best and disastrous at worst. Thus, the 
investor needs to “diversify” his or her analysis and assume a “balanced approach” by 
evaluating the risk of earnings. Observing the component parts of the quotient, Net 
Income / Stockholders’ Equity, also known as the return on equity or ROE, is one method 
of this type of extensive analysis. 

RETURN ON EQUITY 
Maximizing the return on equity is very close to optimizing capital structure. The 


risk characteristics of maximizing either EPS or ROE, however, will not be the same levels 
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needed to maximize the share price of the stock. To create a sustainable gain in a stock, the 
right “infrastructure” needs to be in place, which is formed by strategic movement toward 
an optimal proportion of debt to equity. This strategic movement is a balancing act 
between leverage risk and the cost of capital, but also includes integration between 
scheduled demand and the business cycle. In effect, the risk of maximizing ROE is to grow 
at too rapid a rate, which eventually propels the stock downward, and so capital 
structuralism opts to achieve the highest level of ROE with the least amount of risk. 

The return on equity has as its foundation, the same components that form leverage 
measurements. Instead of measuring the change in sales and EBIT, the ROE equation uses 
the absolute value of the ratio, EBIT / Sales, also known as “operating margin’. Instead of 
measuring EBIT / EBIT - Interest, the ROE equation turns it upside down and measures 
the inverse, EBT/EBIT. Fixed costs are often measured by the ratio, Assets / Sales, which is 
often, called the “capital intensity” ratio. The ROE equation turns this into another 
inverse, known as the asset turnover ratio, Sales / Assets. These ratios will be explained in 
detail in subsequent chapters. For now, the student/investor should realize that risk and 
return are firmly interconnected on both conceptual and mathematical levels. The very 
same elements that reduce risk will sometimes increase return; the objective is to itemize 
the characteristics of each component and seek some combination of factors that produces 
an optimum. 

THE FORCES BEHIND LEVERAGE 

In the context of capital structure, absolute levels of risk and return are less 
meaningful than the integrated relationship between them. We gauge that relationship by 
observing their movement. A twenty percent increase in net income accompanied by a 
thirty percent increase in equity, may be more deleterious than a ten percent increase in 
earnings that is accompanied by low interest debt funding. Each change in capital 
structure needs to be examined in the context of changes in the economy, product lines, 


industry and internal dynamics of the company. Since leverage is the backbone of 
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corporate risk, setting up a simple quadrant analysis will exhibit the fundamental forces. 
We will substitute the terminology “income risk” for operating leverage and the term “debt 
risk” for financial leverage. We will then delineate the increase or decrease by a “‘+”’ or a 


‘*.”” respectively. 


Table 2-8 
INCOME RISK 
++ -- 

DEBT RISK (Increase debt and income | (Reduce debt and income 
risks) risks) 
+- -+ 
(Increase debt, reduce (Reduce debt, increase 
income) income) 


Obviously, the ‘+ - ‘“‘ quadrant - increasing debt risks while reducing income risks appears 
to be the most dangerous. Gauging the other three quadrants is a matter of factoring 
several variables, and observing the degree of respective increase. In fact, the ‘+ -” 
quadrant should have both the most risk and most return, because financial leverage is a 
function of operating income whose risk is derived from the consistency of sales. By that 
chain of logic, the least risky quadrant would be the “- +”’ quadrant in the lower right hand 
corner. In this quadrant, default risk (not paying interest in a timely manner) would be the 
least because income would cover debt better. The best choice for the investor may be the 
first quadrant (upper left corner) because default risk seems neutral, but the effect on 
income may be greater. None of these combinations are “set in stone’, and each must be 


examined for individual risks and returns. 
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APPENDIX: STREAMLINING? 

When most businesses think of “streamlining” an operation, they think of reducing 
costs and increasing profits. A common method is to consolidate repetitive functions and 
avoid duplication by adding technology - usually in the form of a machine. While 
"naysayers" decry the dehumanization of work, the business person must ask if the return 
is worth the risk. The following scenario should demonstrate that even in the best of 
circumstances, more efficiency will lead to greater risk. 

The Skidmark Tire Company has $1000 (million) in sales, a variable cost rate of 0.6 
sales and fixed costs of $100. Their operating leverage and profit are as follows: 
OPERATING LEVERAGE) 1000 - 600 / 1000-600-100 = 400/300 = 1.33 
OPERATING INCOME) 1000-600-100 = 300 
A new type of rubber is both less expensive, and stronger, but needs to be applied with 
machinery costing $100 more. Cost savings would bring variable costs down to 0.4 sales 
and improve operating income by $100 at the existing level of sales. The new operating 
leverage is: 

NEW OPERATING LEVERAGE) 1000 - 400 / 1000 - 400 - 200 = 1.5 
NEW OPERATING INCOME) 1000-400-200 = 400 

While this scenario would represent a dream come true for some operations 
managers, operating leverage increased to 1.5 from 1.33, indicating more risk. Managers 
might reply, “But where’s the risk?” In fact, without a thorough examination of sales 
volatility, this project should not be implemented. If sales deteriorate on a seasonal basis 
(as they do in the tire industry), more operating leverage and temporary cost savings would 
lead to less profit and not more; fixed costs must be paid regardless of the level of sales. 

Technology and risk go together. Some readers of this book may be old enough to 
remember when entire industries were computerized in the late 1970s and early 80s. While 
computers increased productivity, systems would go down for days at a time and it was 


important to have a contingency backup - a “paper trail”. Any time productive activity is 
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centralized in one process or location, more risk is incurred - even though potential profits 


increase. 
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3 
CAPITAL STRUCTURE 


Economics has a dualistic nature. Whether it is a human quest for certainty or 
simply a need to achieve balance, each concept can be defined by its opposite: supply vs. 
demand, inflation vs. deflation, Keynesian vs. monetarist, debit vs. credit and ultimately, 
risk vs. return. Rarely does one financial thread weave itself through the random chaos of 
opposing ideas, and holistically embrace their reconciliation. That thread is capital 
structure. 

Students often leave college with a set of ideals that readily flourish in a sanitized, 
isolated laboratory, only to falter when tested and stressed by real-world random variation. 
Rather than abandon those ideals, most students will adapt them to the vicissitudes of 
modern finance. For example, if one graduated before 1970, both high inflation and high 
unemployment occurring at the same time was inconceivable: the Phillips curve professed 
a tradeoff between these economic states and direct correlation was infrequent. However, 
by the time the year 1980 rolled around, inflation and unemployment had been so rampant 
that economists changed their own concept of causation; expectations of inflation carried as 
much mathematical “weight” as any other hypothesized cause. 

When students become “investors’’, there is eventual disenchantment with 
“fundamentals” because stocks seem to have a ’’mind of their own” and rarely respond to 
such analysis. Investors become discouraged because some “magic”? combination of sales 
and earnings fails to beat a competitor who is barely functioning. Often, the frustration 
with “chasing earnings” will turn into a penchant for technical analysis, which at first 
appears to yield legitimate results - until the investor realizes that he or she is merely 
following random patterns made within the context of a rising market. In this case, “‘the 
trend is the friend’’, but the changes in patterns and transitions are unpredictable. Indeed, 


if the return were as high as touted by the software dealers who sell it, technical analysis 
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would attract major companies like Boeing and GE who would happily forego their eight 
or nine percent profit margins in pursuit of “‘safe’” forty percent returns. 

Capital structure is firmly entrenched in academic tradition, but is flexible enough 
to apply to real world situations; its study can lead to both revelation and financial 
remuneration because it is interactive with so many economic disciplines. The basic 
concept, however, is not so unusual: movement toward a firm’s optimal proportion of debt 
and equity funding tends to propel the stock upward. What is more difficult to grasp is the 
balance between risk and return that allows this to occur. The ability to forecast is not as 
important as the ability to coordinate information and identify firms whose leverage is 
conducive to greater earnings. In effect, most analysis concentrates on earnings because it 
is the most correlated fundamental to stock price. Alternatively, capital structure analysis 
concentrates on the context of earnings because it is concerned with both risk and 
sustainability; the variation of the return has as much import as the return itself. Without 
this domain of risk, profit appreciation can be both deceptive and transient, and beguiling 


enough to lose money over. 


THE COST OF CAPITAL: MARKET ORIENTATION AND PRACTICAL 
APPLICATION 


The traditional definition of the cost of capital is conceptually vague. Defined as the 
amount of return that a business could make on alternative investments of similar risk, the 
cost of capital encompasses several implicit factors that complicate its practical use. 
Foremost among these is the gauging of “‘similar” risk, and the need to price all sources of 
capital — debt, equity and associated variations — at the market rate. Secondly, the cost of 
capital does not always have an “upfront” accounting cost. It is considered an 


‘opportunity cost” that is comparative in nature, and its only “cost” may be the greater 
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risk taken to generate more income. Comparative actions that are not pursued may have 
as much significance as the actual course of action. 

Theoretically, all sources of capital are priced at what the market currently dictates 
and implicit in the analysis of comparative investments is the breakdown of these capital 
components into relative price levels. By interfacing individual corporate risk with the 
prices configured by the current state of the capital markets, a specific “required rate of 
return” will be determined. For debt, the return is the most current interest rate which is 
multiplied by a reciprocal of the tax rate and then by the market value of a firm’s debt. 
Since the price of a firm’s debt will change exponentially depending on the relative increase 
or decrease in the newly negotiated rate, the scope of the calculation is beyond the purview 
of most investors. For equity, investors will attempt to determine the expected 
appreciation of stocks with equal risk and attach this rate to the market value of the firm’s 
stock. Each value can be multiplied by the proportion of its respective component in the 
capital structure. If a firm has a 30/70 percent debt to equity, then 30 % is multiplied by 
the most current interest rate and then by the incurred tax advantage of (1 — tax rate) to 
produce a percentage cost of debt This figure is added to the product of the percentage 
cost of equity and the proportion of equity in the capital structure (70 % in this example). 
Together, the respective costs of equity and debt are proportioned by their relative weights 
in the capital structure to form an aggregate cost of capital. 

Problems arise when the investor attempts to corroborate theory with reality. 
Stock prices can be quite volatile and anybody who follows the market can testify to the 
futility of gauging a corporation’s required amount of equity from market values alone. 


Similarly, investors are not privy to negotiations with creditors over interest rates nor are 
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market values of debt always determinable. Moreover, the market will frequently misprice 
risk over short periods. Thus, determining capital proportions from market values can 
even be dangerously misleading. 

Why use market rates to price the cost of capital? In order to gauge the risk of 
alternative investments, the investor needs a common denominator. With market rates, a 
corporation can observe the direct gains or losses in following a specific course of action. If, 
for example, a corporation can issue stock at a high price but chooses to issue high coupon 
rate bonds instead, it may incur what is termed an “opportunity loss” — a measurable 
outlay of interest expense over and above the cost of equity. As long as a dollar amount can 
be attached to any strategic action, alternatives can be compared and the most cost 
effective path can be realized 

While the use of capital implies long-term planning and obligation, the volatility of 
market rates makes the cost of capital a relative value: it can be designated as “‘improved”’, 
or “lower” than competitor’s rates, but it needs other financial information to corroborate 
it. To determine capital proportions, for example, the history of the industry, the types of 
assets, and the expected size and stability of earnings must be counterpoised to the current 
market cost of capital. In effect, the absolute size of the cost of capital is less important than 
its relational value and its context. Therefore, adaptations of the cost of capital are 
improvised throughout this text to assist the investor in better gauging risk. An appendix 
in chapter six covers some of the theoretical underpinnings in determining a “‘real cost of 
capital’, and why using some book values - such as interest expense —may offer the investor 


a practical analog. 


THE ADVANTAGES OF DEBT 
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Implicit in the definition of debt is its inherent advantage - the reception of 
immediate funds with payment “‘postponed”’ until a later date. Any amount of cash-flow is 
more valuable in the present than it is in the future because it can be invested and earn 
interest. Whenever an account returns more on a loan than it costs, a net advantage occurs 
However, the timing of the inflows is of even greater importance. Not only are returns 
greater when the payoff from an investment occurs faster, but the risk of the loan is 
diminished because the firm has adequate cash to service interest payments. Like “just in 
time’ inventory systems, most businesses recognize the importance of receiving cash-flows 
at the moment a bill is due. In effect, profits are enhanced and risk is diminished if 
payment is made promptly but not too soon. When servicing debt, profits received in 
January and February are much more valuable than the same profits received in 
November and December simply because the “lag time” is not productive. During this lag, 
interest may be due on the loan, increasing its risk; no cash inflows are balancing the 
outflows. 

Besides the time value of money, debt is evaluated by comparison to other firms. A 
loan that returns more than its cost may be considered “‘ineffective’’, if a firm’s peers are 
returning one and a half times as much. Thus, industry standards are an important 
element in evaluating debt. Performance indicators like the return on capital are 
significant, but even more indicative are the average ratios of debt to equity, and the 
amount of interest expense relative to long-term debt. When both returns and leverage 
ratios are hovering around the industry standard, risk and return will be commensurate 
with a firm’s peers. However, when these measurements are below that standard, the 
investor can look for one of two outcomes: either a compensating bounce (turnaround) 
that lowers risk and propels the stock upward, or maintenance of the position, which may 
be accompanied by a sell off. This latter position can make or break investors because 


maintenance of the position can be a sign of either faith in an investment payoff, or 
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uncertainty over the inevitable ‘‘cost over runs” that may further scare investors. A 

number of mechanisms are in place that confers other advantages: 

¢ 1. Interest is a tax deductible expense. Interest expense is routinely deducted from 
operating income before taxable income is calculated. In fact, the tax savings are the 
cost of interest multiplied by the tax rate. 

e 2. A long-term loan (over one year) grants tax advantages until the loan is paid off and 
may have a stabilizing effect on the firm if cash-flow is especially tight. 

¢ 3. Since interest is tax deductible, the cost of debt is almost uniformly less than the cost 
of issuing equity, which can dilute market price. 

¢ 4. Investment with debt may limit the number of shares outstanding ; performance can 
be enhanced without burdening shareholders if earnings per share (EPS) rise. 

e 5. Issuing debt rather than equity helps maintain existing control of the company. Less 
new shares restricts voting power to the largest current shareholders. Moreover, more 
debt on the books will limit takeover attempts because prospective buyers do not want 
to be burdened with the obligations of leverage, i.e., interest expense, restrictive 
covenants, sinking funds, etc. 

Since all debt funds a specific level of assets, taking on debt will save the firm an 
amount equal to the tax rate multiplied by the amount of bonds. In effect, the government 
confers tax advantages to encourage investment, and then plans to make up the difference 
in new income taxes when the investment generates profits. Without this tax benefit, the 
optimal proportion of debt to equity would be less significant, depending on the risk of 
insolvency alone. 

RISK AND DEBT 

While it seems advantageous to pile up debt and use the tax savings for other 
investments, a corporation who does so flirts with default. Earnings are often cyclical, but 
interest payments must be timely, and once debt is incurred, the probability of bankruptcy 


increases exponentially. In fact, the amount of fixed costs in a production cycle regulates 
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both operating risk and the amount of financial leverage that can be incurred. Those firms 
with very high fixed costs may have earnings that fluctuate more than firms with lower 
fixed costs, and have a higher risk of default during economic downturns. Their risk of 
bankruptcy is higher simply because their production cycles are more reactive to economic 
conditions. Thus, these firms with high “economic” risk are poor candidates for financial 
leverage. 

One major problem with capital structure analysis is enumerating the cost of 
bankruptcy. The term “bankruptcy” has many definitions and covers a wide breadth of 
legal states and financial conditions. This text approaches the concept from the perspective 
of the corporate common shareholder and always presumes the loss of shareholder value. 
It designates a relationship between assets, liabilities and market value, which by its very 
nature is probabilistic; market value is affected by psychology as much as assets are 
affected by inflation. However, the main tenet needs to be examined; there is some cost of 
bankruptcy that is composed of at least two associated elements: some amount of loss and 
some probability of default. Although there may be many other factors, these form the 
base of a generic model. 

Once the “generic premise” is accepted, there is considerable difficulty in creating a 
relationship between fixed costs and asset structure to obtain an “amount of loss”. There 
are some assets that can be sold in the event of liquidation and some assets that do not 
directly affect the operating capacity of the firm. Moreover, the market value of the stock 
above the level of assets is based on the expected ability to generate income in the future. 
Thus, the proper confluence between several asset classes and the amount of intrinsic 
shareholder value forms an amount of loss. 

Default probabilities are created from historical distributions. When the 
relationship between typical inputted variables like asset size, or sales stability changes, 
the probability is no longer valid. In effect, once a default probability is ready for the 


market, it is no longer one hundred percent accurate. The financial community develops 
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limits of tolerance that accepts imprecision as a given variable. Ultimately, capital 
structure analysis rests upon this tolerance for a “‘ball park figure”, but must have data 
that is coordinated to alert the analyst to the presence of more risk. However, the reliance 
on default probabilities is in itself ‘“risky’’(the 2007 ‘‘credit crunch’) because there is risk 
that cannot be enumerated until the event occurs. The economic and political risks that are 
outliers to any “‘system’’, are very illustrative of this concept; they may affect a firm’s 
performance more than any internally generated variable like sales or assets. Thus, to 
form a “generic cost of bankruptcy’’, we depend on default probabilities and we multiply 
them by an estimated amount of loss, but each component part is hypothetical and 
tentative. 

With an increase in bankruptcy costs comes a concurrent rise in the cost of capital. 
Investment banks demand more interest on bonds and higher flotation costs for stocks to 
mirror the greater risk in a company. The cost of each source of funding is interdependent 
on the market for alternative sources. In fact, proportional increases in debt have a fixed 
tendency to raise the cost of both equity and debt as risk becomes higher. This interaction 
between risk and the cost of capital is never static and forms the basis of capital structure 
analysis. When an optimal proportion of capital sources is achieved, cost, risk, and the 
interrelationship between economic outlook and corporate performance will be balanced; 
the firm’s stock price will be maximized. 

Inevitably, seeking an optimal capital structure turns into a game of strategic risk. 
Since the cost of capital cuts into profitability, firms with too much debt are usually cash- 
poor, low-earners with diminished market values. Their inability to maintain cash-flow 
perpetuates a chain of loans in which one loan retires another with little payment of 
principal. However, those firms who have greater resources can afford to use more debt in 
their capital structures which causes less strain on existing shareholders, enhancing 
market value. This strategic use of leverage, the utilization of debt with recourse, allows 


fewer shares to be issued, contributing to performance on a per share basis. When projects 
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become profitable, there is less shareholder investment but greater return, and the market 
price of the stock increases. 
MATHEMATICAL OPTIMIZATION: THEORY VERSUS REALITY 

The theory of capital structure is predicated on the balance between the tax benefits 
of debt on one side of a function and bankruptcy costs on the other. This equality 
optimizes the proportion of debt to equity at the point where the change in tax benefits 
equals the change in bankruptcy costs. In effect, we try to maximize the function (Tax 
benefits of debt) - (Bankruptcy Costs). If we calculate the first derivative of the function 
and set it to zero, the function is at an optimum and A Tax benefits = A Bankruptcy costs. 

The problem, however, is not in the concept of the function, but in the definition of 
variables that interact. As previously mentioned, the term “bankruptcy costs” is unique to 
the realm of the amount of loss; each corporate entity loses something different. Moreover, 
some of the variables depend on probability and some are deterministic; they are 
interdependent nevertheless and create both variation and uncertainty. To a financial 
executive, the mathematical situation is akin to forecasting the path of a hurricane and 
deciding to make preparations; the efforts may be wasted, but the potential outcome of 
inaction can be devastating. 

Ultimately, the need for mathematical certainty is not as significant as the need to 
realistically gauge risk and move the firm in the right direction. In fact, the potential for 
price appreciation in a stock is much greater when a firm is a long distance away from its 
optimal capital structure, but resolutely moving toward it. Since a stock price maximizes 
when a firm’s capital structure is optimal, there is little room for it to move - up or down. 
In this case, investors might even demand that the firm take more risk by moving away 
from the relatively “‘safe’’ world of a stock price optimum and engage in mergers and 
acquisitions. Wall Street rewards companies who “defy the odds” by out performing the 
market in some special way. Consequently, firms who seem laden with debt but begin to 


escalate sales and earnings are generally observed to be a long distance from an optimal 
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capital target; their higher risk of bankruptcy coupled with subsequent improvement 
substantiates more investment. 

The true optimal capital structure is in a state of flux. In fact, it responds to so 
many different variables that it perpetually changes - almost instantaneously. The reason 
behind this variation is that it is dependent on external relationships outside the internal 
control of the firm. While leverage factors may determine an estimate of the amount and 
sources of funding, the foundation of corporate risk is the inter relationship between long 
and short-term interest rates, and the equity market. These relationships change daily. 
Thus, if a firm were shut down for a weekend, its optimal capital structure would change 
ever so slightly, even depending on the performance of foreign markets. 

Fortunately, the analyst does not need a mathematically precise rendition of an 
optimal capital structure to make effective recommendations. Several useful indicators 
exist to aid in determining whether the firm is moving in a favorable direction. Classic 
measurements like the return on equity (ROE), and EVA”! (economic value added) can be 
modified to reflect activity toward an optimal target. Although the student/investor is 
encouraged to create a working model and obtain a “‘ball park” estimate, such exercises 
will be laden with at least three discrepancies: 1) A lack of adequate variables 2) Artificial 
constraints and 3) Too many constants. However, such efforts can be informative, even if 
imperfect. They can help the analyst to understand the components of corporate risk, and 


especially any changes thereof. 


'BVA® is the registered trademark of Stern Stewart, Inc. 
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THE MODIGLIANI - MILLER PROPOSITIONS 

Most of our present knowledge of capital structure is merely an extension of the 
research done by the team of Merton Miller and Franco Modigliani in the late 1950s. In 
fact, the function, (Tax Benefits) - (Bankruptcy Costs) is simply a relaxation of a constraint 
that they used to determine the incremental value of a leveraged firm over an unlevered 
one. In their famous equation V(1) = V(u) + TB, the value of a leveraged firm was greater 
than the value of one with an all equity structure by a factor of TB, which was the amount 
of the firm’s bonds multiplied by their tax rate. Since interest is a tax deductible expense, 
in the absence of bankruptcy, a firm can increase its value simply by incurring more and 
more debt. Without such tax advantages, the value of the unlevered and leveraged versions 
of a firm would be equal, which forms the crux of Miller / Modigliani’s Proposition I: In 
the absence of taxes or bankruptcy, the value of a firm is independent of its capital 
structure. 

The second proposition, proposition II, proves that increasing the proportional 
amount of debt increases the cost of equity. Since the real rate of return on debt must 
cover interest payments before it shows profitability, it is higher than the rate of return on 
equity by a “risk premium” that pushes the cost of equity upward. When this proposition 
is examined in a world of taxes, we can conclude that the optimal capital structure is 
composed of one hundred percent debt. As long as interest is tax deductible, in the absence 
of bankruptcy, the cost of debt would always be lower than the cost of equity; free cash- 
flow would always be greater with the use of debt. In fact, this extreme “corner” solution 
forms the foundation for all further extrapolations of capital structure theory. In essence, 
we relax constraints and add variables to derive a realistic hypothesis. By adding 
bankruptcy costs, for example, we merely regulate the tendency to use lower cost debt. 

The logic behind proposition II was that the cost of equity reacted to the increase in 
debt by rising. This “risk premium” was reconciled with equity by a higher required rate 


of return; the necessity of covering interest payments increased the cost of equity. Without 
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taxes and bankruptcy, the cost of debt would be a horizontal straight line that fell well 
below the angled line of the cost of equity. 


Figure 3-1 


Cost of 


Capital 
Cost of Equity 


Average Cost of Debt and Equity 


Cost of Debt 


Debt / Equity Ratio 


Each incremental unit of debt pushes up the cost of equity because it increases the required 
rate of return. We assume that the levered company is making at least as much as the 
value of its interest payment more than the unlevered firm, or there would be no reason to 
incur debt in the first place. 
THE OPTIMIZATION PROBLEM 

While tax benefits are composed of a simple linear function (long-term debt 
multiplied by the tax rate), the cost of bankruptcy will adopt a shape that is defined by its 
variables. In some models, with a constant amount of loss, it takes on the shape of the 
default probability. In other models, the shape may be defined by an exponentially 
increasing loss or a linear default probability; each manifestation of bankruptcy is 
fundamentally unique. Without a standardized “cost of bankruptcy”, solving for an 
optimal amount of debt depends on the combination of variables that make up the 


function. 
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At the very least, the cost of bankruptcy must have a slope that is greater than TB 
(Tax Rate x Bonds) or tax benefits will exceed bankruptcy costs at every level and the 
model is not operable. Secondly, the curve should emulate a risk-return tradeoff and 
increase at an increasing rate at some point; a modified ‘“‘S” shape is ideal because it shows 
a threshold amount of bankruptcy costs, followed by a rapid increase and then a leveling 
off when actual bankruptcy occurs. Lastly, some of the shape of the cost of capital curve 
should be incorporated into the cost of bankruptcy. While bankruptcy costs do not 
perfectly mirror the cost of capital, they should show increasing costs for greater risk just 
as creditors charge higher interest rates for more risky loans. 

The linearity of the assorted costs of capital in the Miller/Modigliani propositions 
was a function of the constraints - especially the absence of bankruptcy costs. In reality, 
the cost of capital is regulated by several relationships that create a jagged curve and limit 
the amount of debt that a firm can incur. The cost of capital curve will at first decrease as 
more debt creates both tax benefits and a larger EPS, through fewer shares issued. It then 
moves rapidly upwards as interest expense becomes onerous and the firm moves closer to 
bankruptcy. Thus, the theoretical underpinnings of the cost of capital will create a curve 
that in the long run, mimics the cost of bankruptcy curve as creditors charge more interest 
at an increasing rate; past a specific point, each additional unit of debt will increase rates 
so rapidly that financial leverage will no longer be cost effective. 

The limiting constraint in any optimization model is the amount of capital. When a 
model attempts to optimize the amount of debt, it will match the amount of capital with the 
boundaries of the default probability. The greatest accuracy is achieved within narrow 
bounds and may not include the given amount of capital. For example, many default 
algorithms will allow a greater amount of debt than the capital limit simply because they 
are not configured for extreme values: default probabilities are created from averages and 


may not be accurate within the level of debt that is normally used by the company. 
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Some models shelve the concept of market value altogether and concentrate on the 
amount of asset loss that occurs in a typical bankruptcy within the industry. From twenty 
to sixty-five percent of assets is a common figure, and these models will be configured for 
specific sectors. Default algorithms may be ‘customized’ to meet the needs of firms within 
an industry and will be more accurate than the generic algorithms used in this text. 
Nevertheless, any model will oppose the costs of debt with its benefits, - a spin off of the 
original Miller/Modigliani thesis. 

THE PROPOSED IDEAL AND ITS INHERENT PROBLEMS 

We can solve the marginal benefits function, A Tax benefits = A Bankruptcy costs,. 
by finding a level of long-term debt that makes the function equal to zero. Naturally, long- 
term debt would be a variable in bankruptcy costs, and we can satisfy the equation by 
manually inputting each unit of debt from zero to the capital limit. When the function , 
(Tax Benefits) - (Bankruptcy Costs) no longer increases, an optimum is found. 
Alternatively, we can use a linear programming module like Excels “Solver” to maximize 


the function. The graphical display would be thus: 


Figure 3-2 
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In this ‘‘ideal”’ depiction, the optimal amount of debt is at point “‘X”’ because the difference 


between tax benefits and bankruptcy costs are at their greatest point. The marginal 


benefits function, A Tax benefits = A Bankruptcy costs is operable when the slopes of each 


curve are equal. From the perspective of calculus, the function, (Tax Benefits) - 


(Bankruptcy Costs) is maximized when its first derivative is set to zero. By linking tax 


benefits to bankruptcy costs through the variable, “Long-term debt’, we produce a 


differentiated function. When we subtract this optimal amount of debt from a given 


amount of capital, we produce the optimal amount of equity. 


Among the several problems in such a model are: 
1. Context - Optimization variables are not formulated in terms of corporate potential, 
and yet capital allocation depends on expectations, judgment, and wisdom garnered 
from historical observations. No optimization variable is cognizant, for example, of a 
marketing strategy that will make a firm an industry “front-runner”. Another example 
would be the expectation of increasing interest rates; an optimization program might 
lock a firm into a level of debt that is appropriate at a lower rate, but excessive if rates 
are expected to rise. 
2. Artificiality - Besides the construction of hypothetical variables (amount of loss), 
some variables must be held constant when in reality, they would change dynamically 
with the level of debt. 
3. The assumption of appropriate capital.- Few companies have the ability to match 
the amount they can raise with actual capital requirements. Any optimization model 
works within a given capital constraint which may not be the optimal one. For 
example, if under performing its peers is considered “normal” performance for a 
company, a program might optimize debt under the premise that the firm is earning a 
ten percent return on capital and not the fifteen percent of its competitors. However, a 
true optimal proportion of debt to equity would bring the return on capital (ROC) up 


to industry standards. In this case, either the amount of capital is excessive, or 
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production problems limit the amount of net income - a problem that is not part of the 
optimization function. 
CAPITAL STRUCTURE AND THE COST OF CAPITAL 

Both students and investors get the misconception that the relationship between the 
cost of capital and capital structure is based on affordability - that the price of debt 
(interest) determines how much debt a firm can incur. Using this faulty line of logic, a 
company can have a forty percent debt to equity ratio when interest rates are down and a 
twenty percent proportion when they rise. In fact, firms do take advantage of interest rate 
cycles to incur more debt but do not materially change their optimal capital structures; 
lower rates become an incentive to take more risk but are balanced by the diminished 
earnings outlook that usually accompanies a Federal Reserve rate cut. 

Capital structure has an interactive cause and effect relationship with the cost of 
capital. Some of the factors that regulate the proportion of debt to equity affect the cost of 
capital. On the other hand, the major portion of the cost of capital is configured away 
from the internal dynamics of the firm and is dictated by a confluence of factors in the 
greater economy. In effect, an aggregate of the demand for money will determine the 
absolute level of interest rates while competitive forces within the company (sales stability, 
earnings, and assets) will determine the limits of tolerance - comparatively favorable rates, 
or rates that are at the upper most levels. 

The decision to use debt is not so affected by the price of debt, as by the asset 
structure of the company - the proportion of fixed assets, and how well the assets can serve 
as collateral for a loan. For example, real estate may serve as better collateral for a bond 
issue than a more valuable commodity like gold simply because it is less volatile. The fixed 
income market is based on dependability, which is actualized, by steady earnings and 
stable prices; creditors demand from firms’ asset structures, the same performance that 
they expect when receiving interest payments. Thus, large firms with steady incomes and 


salable collateral can seek and incur more debt in their capital structures. 
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Three characteristics of a firm’s asset structure are especially significant: the 
stability of sales, operating leverage and capital intensity. The third characteristic, capital 
intensity is merely the inverse of the fundamental, asset turnover, which is: Sales / Assets. 
When we turn this around to: Assets / Sales, we obtain a comparative ratio of the degree of 
fixed assets in a company. Risk is created by the propensity to generate fixed costs, and 
higher capital intensities will require just that - more capital to pay for outdated 
machinery, management salaries and various “overheads”. Firms desire to match the 
timing of cash-flows from projects with the type of funding because such a strategy 
increases return and reduces risk. Consequently, firms with higher capital intensities will 
have projects that encourage long-run profitability and require extended funding. By 
itself, capital intensity will affect both operating leverage and sales stability and is very 
dependent on the type of industry. However, within those confines, the decision to fund 
with equity or debt still exists, and is as much dependent on the risk of physical collateral 
as it is on operating risk - which often go” hand in hand”’; firms who, deal with riskier 
assets will often have the most operating risk. 

By Miller/Modigliani proposition II, it is doubtful that the firm can obtain a level of 
risk that pushes the cost of debt above the cost of equity. Therefore, by price alone, the 
optimal capital structure is made up of all debt. The investor can verify this concept by 
observing the demand for any stock that has a junk bond status; the price of the stock 
deteriorates as the cost of its debt sky-rockets, and the stock becomes a tool for speculators. 
The risk of holding one thousand dollars worth of stock is much greater than holding a one 
thousand dollar bond of the same firm because the bond needs to be repaid or the stock 
will become worthless. 

In the long run, a higher probability of bankruptcy will raise the cost of capital, a 
direct correlation that is maintained at lower levels as well. In effect, the cost of capital 
responds to the risk of bankruptcy in the capital structure and will adjust to reflect the 


stability of the company. Capital structure, however, responds slightly to changes in the 
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cost of capital, mostly adjusting through the amount of capital raised. When interest rates 
are high, for example, the company may not change its target structure to a lower level of 
debt, but may adjust the amount of funding for all projects and move slightly past its target 
with more equity funding. When rates are lower, the firm begins to fund with more debt, 
moving past its optimal target from the other direction. Only when there has been a 
systemic shift that will raise or lower the interest rate throughout an entire business cycle 
will the optimal target change substantially. Such patterns occurred in the late 1970s with 
massive inflation and double digit interest rates and again with near record low rates in 
2002 - 2003. 

The student/investor should recognize that no level of interest rate will ensure 
steady repayment of a loan because rates change frequently with the level of GDP growth. 
For a firm who funds with all equity, taking advantage of ‘cheap interest’’ for a short 
amount of time will merely cause the firm to suffer the consequences of a poor decision; 
shareholders will sell the stock because too much risk is incurred. On the other hand, firms 
whose asset structures have changed and are more amenable to using debt, will receive an 
initial boost upwards as tax advantages eclipse the cost of bankruptcy. For companies who 
use debt on a regular basis, changes in rates give incentive to raise more capital but not to 
make major changes in capital structure. In effect, a favorable change in the cost of capital 
is an impetus to move well past the optimal target or even temporarily move away from it 
altogether because the risk of doing so is rewarded with a lower cost of capital. However, 
firms realize that such conditions are temporary and usually move back toward the 
optimal target as soon as possible. 

The following chart delineates different levels of debt to equity from the perspective 
of both the cost of bankruptcy and the cost of capital . The cost of debt is indicated with 
tax savings and rises with bankruptcy costs. The cost of equity is above the cost of debt 
and also rises with the probability of bankruptcy. However, as indicated by asterisks, the 


cost of bankruptcy is not always perfectly aligned with risks and calls for executive 
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judgment. The calculations are based on a level of capital of $1000 and a tax rate of thirty 


(0.3) percent. The cost of bankruptcy is a typical algorithm. 


Table 3-1 

Percent TB Cost of TB - Cost | Interest After Tax | Cost of 

D/E Bankruptcy Rate % Cost of Equity % 
Debt 

10 30 20 10 5.5 3.85 7 

20 60 30 30 6 4.2 9 

30 90 40 50 6.5 4.55 9.5 

40 120 55 65* 6.8 4.76 9.5 

50 150 90 60 7.4 5.18 10.5 

60 180 130 50 8.4 5.88 12 

70 210 180 30 9.75 6.85 14 

80 240 170 70* 11.75 8.225 17 

90 270 1250 -980 14 9.8 20 

100 300 1350 -1050 17 11.8 24 


This cost of bankruptcy function is a bimodal distribution, producing two inflection points: 
one at forty percent debt to equity and another at eighty percent. The judgment of the 
analyst is paramount and it is obvious that the most cost effective path is at forty percent. 
Many bankruptcy algorithms are only accurate across a narrow range because they are 
based on average historical distributions. The challenge to any mathematician is to 
produce an algorithm that can maintain accuracy over its entire range and yet be flexible 


enough to solve for capital structure inputs. 


THE CONCEPT OF A WEIGHTED AVERAGE COST OF CAPITAL 

The standard definition of “‘capital’’ comprises several component parts including 
equity, long-term debt, preferred stock and some short-term debt and capital leases. When 
the percentage of each component in the capital structure is multiplied by its specific cost 
and then summed together, the measurement that is formed is called the weighted average 


cost of capital or WACC. In the chart above, for example, at twenty percent debt to equity, 
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we multiply the after tax cost of debt (0.042) by the percentage of debt (0.2) and sum it with 
the product of the cost of equity (.09) and its respective percentage (0.8). The total 
expression is (0.2) (0.042) + (0.8)(0.09) = 0.0804 or 8.04 percent. 

In the long run, the WACC will follow the probability of default either up or down, 
but minimizes when the capital structure is optimal - at a point where tax benefits and 
bankruptcy costs are at their greatest distance. In the short run, there may be eccentric 
movement because the market does not always price risk correctly. When the government 
sets interest rates, it does so to preserve systemic equilibrium, a balance between growth 
and inflation. However, a firm does not set policy to conform to Federal Reserve decisions. 
It funds capital projects to make back its investment as rapidly as possible. Therefore, 
there will be periods when the firm is using more equity while interest rates for debt are 
decreasing and vice versa. Over a two or three year period, the WACC is a reliable 
indicator of movement toward an optimal capital structure; any decrease would be viewed 
as favorable. However, it may rise from year to year simply because there has been a 
systemic shift toward comparatively higher capital costs. 

By using the amount of debt that keeps the cost of bankruptcy at a relative 
minimum, but maximizes tax benefits, the greatest amount of the least expensive capital 
component is used. For firms who fund only with equity, the probability of default is 
minimized with the same actions that will boost structural integrity and decrease the cost of 
equity - stability of sales and income in the domain of higher returns. Thus, an unlevered 
firm must minimize its WACC without the luxury of substituting lower cost debt for 
equity. However, by minimizing bankruptcy costs - keeping shares to a minimum and 
lowering the probability of default - it will also minimize its WACC, producing an optimal 
capital structure. In most cases, the cost of capital will be uniformly higher for all equity 
companies, which they need to overcome by both increasing and stabilizing the amount of 


sales and income. 
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Figure 3-3 
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EARNINGS AND CAPITAL STRUCTURE 

In the chapter on leverage we mentioned that the amount of fixed assets in an 
industry will determine the stability of earnings and that financial leverage can be 
increased when operating leverage is lower. However, the amount of earnings is also a 
major factor in determining capital structure. When earnings are large, they can be 
retained, and outside sources of funding (debt and new shares of equity) can be avoided. In 
effect, large amounts of earnings tend to be unstable because of the risk-return tradeoff, 
but enable a firm to build stockholders’ equity through retained earnings. 

When earnings are retained and become part of stockholders’ equity, they incur the 
cost of equity. The full development of the cost of equity is left to another chapter, but let it 
be stated that the cost of equity is a comparative cost very much related to the return on 
equity, which is the ratio, Net Income / Stockholders’ Equity. Thus, if the cost of equity is 
particularly high, it will cost the firm more to retain earnings than to distribute them as 
dividends or buy back shares of stock. In this regard, dividend policy is very integrated 


with capital structure because it determines retention and the ultimate WACC. 
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Another effect of earnings on capital structure is the minimization of the probability 
of default. Most default algorithms explicitly define some aspect of earnings as a variable 
that diminishes this probability. In the marginal benefits equation, a smaller probability of 
default allows more debt funding, more shares, or some combination of both - capital 
appreciation that leads to asset growth. Inevitably, to preserve tax benefits, the proportion 
of equity grows through retaining the same earnings that diminished the probability of 
default; the marginal benefits function can grow when equity is added to debt but does not 
replace it. Only when the cost of equity is considered too high will share buybacks and 
special dividends need to be considered in lieu of retention. 

The business cycle determines when certain industries will have favorable sales and 
earnings. Consequently, an entire sector will exhibit similar patterns of marginal benefits 
and leverage that will be dependent on the probability of default. In a downturn, high tax 
benefits will be accompanied by an even higher probability of default because firms are 
generating less income; they must pare down their debt above all else. In expansions, more 
income lowers the probability of default allowing more tax benefits. The effect of an 
optimal capital structure, however, is to reduce the negative effects of the business cycle 
and to accentuate the positive. The cost of capital is kept low enough during a downturn so 
that competitive progress can be made. Consequently, during an expansion, the company 
will have the financial flexibility to take on more risk, and sometimes even the luxury of 
moving away from the “safe” environs of an optimal capital structure. 

CAPITAL STRUCTURE LOGIC 

Capital structure theory displays a pattern of alternating risks and returns that are 
encapsulated in several measurements. Each category of risk stems from the previous 
category and has a corresponding set of measurements. In the following chart, to get to the 


highest level, capital allocation, the other risk categories must be properly assessed. 


Table 3-2 

HIERARCHAL RISK 

RISK / RETURN MEASUREMENT 

1) CAPITAL 1) COST OF CAPITAL 
ALLOCATION 


a. Proportion of debt to 
equity 


a. Cost of debt 


b. Project analysis 


b. Cost of equity 


c. Capital budgeting 


c. Cost of various other 
components 


d. Capital Requirements 


d. WACC 


e. Capital market 
conditions 


e. ROE, ROC, Economic 
Profit 


2) BANKRUPTCY RISK 


2) COST OF 
BANKRUPTCY 


a. Probability of default 


a. Measurements and 
risks are the same. 


b. Amount of loss 


3) FINANCIAL RISK 


3) LEVERAGE RATIOS 


a. Interest expense 


a. Financial leverage ratio 


b. Number of equity 


b. Equity multiplier = 


shares Assets / Equity 

c. Tax Benefits c Change in Net Income / 
Change in Operating 
Income 


d. Stability of net income 
and __ operating income 


d. TIE (Times Interest 
Earned) 


4) ECONOMIC RISK 


4) OPERATING RISK 


a. Sales 


a. Operating Leverage 


b. Fixed and variable 
costs 


b. Capital Intensity 


c. Operating Income 


c. Operating Margin 


CHANGES IN CAPITAL STRUCTURE AND STOCK PRICES 


Dd 


“Like a monkey throwing darts”, has been a common description of the random 


variation that analysts face when picking individual stocks. Indeed, any system that 
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purports to comprehend some of the mismatches in risk and return throughout the years, 
including capital structuralism, appears to be a blind attempt to rationalize chaos by giving 
it meaning. However, the one to three year time frame of capital structure analysis does 
give it some perspective. Although historical patterns seem to repeat themselves ‘“‘with a 
new twist’’, capital structuralism does not try to forecast stock prices; it only attempts to 
identify an environment conducive to increasing them. In fact, the same dynamics that 
proved successful for IBM in the 1960s have been proven successful for Google in the new 
millennium; both companies have worked diligently to optimize their respective capital 
structures. While the “devil is in the details’’, these firms have improved stock price by 
increasing the flow of earnings toward shareholders - mostly through capital gains. In 
effect, the ability to keep earnings expectations high has been the prime ingredient in stock 
price appreciation. By staving off bankruptcy costs and keeping the cost of capital low 
enough, earnings have been magnified in comparison to the competition. Neither company 
worried about the “clientele effect” of keeping their share prices too high and not splitting 
them; the premium was placed on minimizing the number of shares outstanding. 

Most improvement in stock prices happens concurrently with earnings 
improvements. If this were not so, “investing after the fact”? would be profitable and 
simple. Although some money is made off of ““momentum” in some markets, Wall Street 
tries to separate investors into two categories: those who make good judgments well ahead 
of time, and then everyone else. In fact, most firms will reach an optimal capital structure 
some time during a business cycle and do so when their entire sector is dominating the 
market. If the housing sector is dominant, for example, the paint companies will not be far 
behind. It is a cycle of matching the opportunities created by the relationship between 
interest rates and equities, with the structure of the firms that can most take advantage of 
it 

As an example of a very typical scenario, consider the hypothetical XYZ Company. 


At the top of a business cycle, they have now increased debt to equity for two years in a 
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row, and they are well past their optimal capital structure with too much debt. Their 
earnings have been tepid, but now they sense that their investment in Chinese furniture is 
going to be a “cash cow” and pay off. In the third year of their investment cycle, sales 
jump twenty-five percent. Consumers have money to spend. Increased earnings move the 
stock up thirty percent and the firm decreases its debt to equity ratio by paying off some of 
its loans and retaining earnings. Investors who entered this game early enough receive the 
spoils of victory. After two years of diminishing its debt, the firm may be past its optimum 
in the other direction, and investors begin ignoring the stock because returns are not as 
substantial. At this point, the firm needs to regroup and fund new projects with a higher 
risk - which may again mean increasing its proportion of debt. 

Dart throwing monkeys notwithstanding, some of the volatility in the market is 
attributable to business cycle fluctuations; those firms with the greatest operating risk can 
only perform for a brief amount of time when their particular sector is favored. The 
performance of such firms may entail an eighty percent rise in the stock price over two or 
three years, followed by weak or even negative results. Lower total leverage (operating 
leverage multiplied by financial leverage) will buffer some of the effect of the business 
cycle, but even low-risk firms will have brief periods of wild profitability followed by below 
average results. 

How does the business cycle suddenly match a firm’s structure with the pattern of 
available funding? Each firm has an optimal proportion of debt to equity that responds to 
the level of interest rates and their relationship to equity. Firms who have low operating 
risk, for example, may use more financial leverage and fund projects when interest rates 
are low at the beginning of a recovery. At this point, the firm’s earnings will begin to far 
outpace the cost of capital, and its stock price will soar. However, this type of opportunity 
can only be realized when the firm is moving toward its optimal capital structure; the 
distance the firm needs to travel actually accentuates both the risk and the return. 


FOUR “POSTULATES” 
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In the world of equities, hard and fast rules “‘break like twigs” and so we call these 
observations “postulates” with the knowledge that each will be broken at some time or 
other: 
¢ 1) All variables held equal, more earnings tend to decrease the proportion of debt to 
equity (D / E), because the firm will pay off some loans and/or increase retention. 

¢ 2) Companies who simultaneously and substantially increase both debt and earnings 
may pay out in income taxes much more than they have deducted in interest tax 
savings. It is no coincidence that companies time their debt issues when earnings are 
lower. 

¢ 3) The greatest stock returns occur when earnings are accelerating upward while the 
cost of capital is accelerating downward. 

¢ 4) Small blocks of debt are prohibitively expensive because there are economies of scale 
when bonds are issued. Firms who garner large loans usually do so with strategic 
purpose. Alternatively, firms who increase debt by small amounts on a constant basis 
may have cost over runs or problems with remaining solvent. 

SHARE LIMITATIONS 

The effect of financial leverage is to reduce the potential number of shares 
outstanding by funding with debt instead of equity. The firm receives a tradeoff between 
the potential amount and variability of earnings per share because net income and market 
price are not diluted by more shares outstanding. However, given a choice, most firms 
would fund with sufficient retained earnings as long as dividend growth were adequate. 
The fact that a firm needs to make a choice between the “lesser of two evils” (debt or more 
shares) is indicative of the inadequacy of internally generated funds. 

This insufficiency is in no way a pejorative. Many industries do not have the 
earnings capacity to do continual internal funding. These are well-managed and profitable 
companies who happen to be in an industry that have historically low margins. In fact, 


their ability to increase their stock price rests wholeheartedly on managing a capital 
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structure that has higher amounts of debt because operating leverage is so low; large 
increases in sales will translate into small increases in operating income. The premium is 
placed on keeping share issues to a minimum, and even limiting retained earnings by 
paying a steadily growing dividend. This type of control over capital structure allows these 
firms to compete in markets that have players with profit margins five to seven times as 
much. In fact, any quick statistical survey will find that industries with more debt tend to 
have less stock price volatility - which seems to be an anomaly - until one considers that 
firms with less operating risk can incur more financial risk. 

Firms who are funded with an all-equity structure face a ‘double edged sword’. On 
the one hand, they are usually very profitable - periodically - and fund their projects 
internally from retained earnings. On the other hand, the need to compete and replace a 
high level of fixed assets requires a constant source of funding which further requires these 
firms to issue shares of stock. Since debt is unwarranted given the level of operating risk, 
these firms will dilute their EPS and market price with more shares outstanding. Thus, the 
more stable and large is their operating income, the fewer shares need to be issued. Those 
‘“‘diamonds in the rough’’ that are fortunate enough to have a high operating leverage with 
stable sales can fund all of their needs with internally generated retained earnings. 
However, these companies are usually small, and when Wall Street requires them to grow, 
there will be some tradeoff made between stability and the method of financing, i.e., more 
shares outstanding. 

ADAPTED MEASUREMENTS 

This text accentuates the tradeoff between long-term debt and common equity. It 
considers all other sources of capital to be adjuncts that attempt to lower the cost of capital. 
While other sources of funding may slightly change the risk profile of the entire firm, the 
crucial components are the amount of long-term debt and common equity because these 
require the most expense and obligation. Our definition of capital may include all of 


stockholders’ equity and all liabilities for the purpose of theoretical illustration: indeed, 


62 


any corporation must itemize every source of capital when it implements a project. 
However, when we compare companies and make investments, we exclude preferred stock 
and interest bearing debt of less than one year’s maturity, because we desire a strict, 
categorical risk measurement that is removed from corporate efforts to minimize the cost 


of capital. 


For both the investor and financial management, the focus needs to be placed on 
evaluating the firm through its long-term capital obligations because the success of the 
company rests on their viability. By eliminating other variables (preferred stock and other 
interest bearing debt), we in no way discount their importance: in fact, short-term debt is 
viewed as a major element in the need to fund with long-term debt. However, we do want 
indicative measurements to focus on the tradeoff between long-term debt and common 
equity and so we adapt measurements to fit this urgency. For example, instead of alluding 
to the proportion of debt to equity (D /E), we concentrate on long-term debt to capital 
(LTD/ CAP) which is more sensitive to change (mathematically) and better elucidates the 
tradeoff between capital obligations. Moreover, we use the ratio, return on capital (ROC) 
more than the ratio, return on equity (ROE), simply because in our more narrow definition 
of capital, the figure is more resistant to false interpretation. Another example applies to 
the weighted average cost of capital (WACC). By narrowly defining capital, we eliminate 
some of the risk adjusting effects of other sources like short-term debt, and form a cost that 
is dependent on long-term debt and common equity; it may be a higher figure than the 
actual, but better gauges the risk of these two components. 

EXPLICIT VERSUS IMPLICIT COSTS 

We are already familiar with some of the explicit costs of capital structure - those 
paid in an actual exchange of cash. Costs are made up of fixed and variable varieties that 
together make up the total cost when operating income is subtracted from sales. Some of 


these costs include: wages, rent, machinery maintenance, materials and office supplies. 
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Interest expense is indeed a prominent explicit cost that needs to be paid regularly. 
However, no less important are what are termed, “implicit costs’’ - costs that have an effect 
on the price of the stock but are difficult to enumerate because they do not represent a 
physical asset. In effect, since capital structure analysis involves making choices between 
competing actions, many of its decisions are based on these inherent “implicit costs. 

One of the most familiar implicit costs is dilution. If the XYZ Company has 100 
shares of stock, each with earnings of one dollar, increasing the number of shares to 110, 
will have an implicit cost of (1 - (100/110)) x(110) = 10 dollars. The action of increasing 
outstanding equity by ten percent had the net effect of reducing EPS, which has an effect 
on the price of the stock, but does not reduce the fundamentals on the balance sheet. 

Another implicit cost stems from delaying actions. For example, I can choose not to 
install pollution control equipment and incur a small fine, or I can spend too much for a 
system that will be both less expensive and obsolete in a few years. The “fine” will become 
part of the balance sheet, but the decision to delay and save money has no corresponding 
entry. 

Since capital structure analysis encompasses decisions about choices among 
alternative actions, the primary implicit cost is termed an “opportunity” cost, a gain or loss 
that occurs when we choose one action over another. Thus, an opportunity cost implies 
that we are comparing the cost of two different actions. For example, if bonds are paying 
six percent and stocks are paying nine percent, my opportunity loss is three percent if I 
choose bonds over stocks. A comparative return on equity (ROE) of competitors in an 
industry exhibits many of the characteristics that we term, “‘the cost of equity”; there is no 
physical, “up front’ cost, but if my firm under performs its peers in ROE, there is some 
adjustment made to the stock which is difficult to predict or enumerate. In fact, any time 
that an analyst researches industry averages, some type of comparative paradigm, an 
opportunity cost so to speak, is being formed in his or her mind. Thus, we often form these 


costs unconsciously. 
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IMPLICIT COSTS OF DEBT 


Naturally, interest expense is the explicit cost of debt and tax deductibility is 


acknowledged when we use it to form the cost of capital. However, several other implicit 


costs exist when debt is incurred. 


1) The interest rate needs to be compared to not only competitors’ rates, but to the 
risk-free rate of the ten year treasury and the averages in the equity markets as well. If 
it is too high, debt needs to be curbed and more earnings need to be retained. 

2) The ‘real’ cost of interest may not only include tax deductibility but inflation as 
well. High inflation has a varying effect on firms with good credit because assets 
appreciate while loans are paid off in depreciated dollars. The cost to some firms is 
excruciating. 

3) The cost of bankruptcy is always implicit unless the firm is actually bankrupt. The 
firm needs to determine which assets can be secured as collateral in addition to the 
immeasurable effect on the stock of changes in the probability of default. 

4) The effect on the cost of equity must be determined. If more leverage raises the 
return that investors require to invest in a firm’s stock, can the firm be profitable 
enough to warrant the increase in debt? Will demand for the stock actually decrease, if 
some threshold amount of return is not surpassed? 

5) The implicit cost of possible asset impairment must be examined. Some restrictive 
covenants in bond indentures restrict the use of assets and put other restrictions on the 
actions of management. 

6. The implicit cost of impairing future financial flexibility must be examined. Even if 
interest rates decline, there is some cost to refinancing a loan. Similarly, no firm wants 
to be laden with debt at the top of a market because this is the point of greatest 


earnings opportunities for most companies. 


THE IMPLICIT COST OF EQUITY 
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The cost of equity is the rate of return that investors will require to invest in a firm’s 
stock. It is used synonymously with the term “required rate of return” and is referred to as 
an “opportunity cost’ because it compares the rate of return of firms with similar risk in a 
least squares type correlation. When equity is issued, the only up front costs will be 
‘flotation costs’? which are a payment or a percentage of the proceeds to the underwriting 
firm. When equity is built through retained earnings, the required rate is applied to all 
retained earnings (not just the current year’s) as well as all outstanding stock that has been 
issued by the company. Thus, the “‘cost of equity’’ is almost entirely implicit and shifts in 
value from year to year depending on the rate investors will require. In a “bull” market, 
this rate naturally rises, while in a “bear’’ market, it declines. 

Another implicit cost arises in the timing of a stock issue. If a firm is “maxed” out 
on its credit and is not earning enough to raise capital through retention, it must meet its 
funding needs through issuing stock. However, the price received will be diminished 
because investors will not find the stock attractive; if the firm has a target level of capital 
requirements, it will need to issue many shares to achieve it. Thus, there is a threshold 
point where funding should be delayed or avoided because it diminishes the market price 
of the stock too drastically. Alternatively, a firm can issue stock when the price is high, 
receiving the most capital per share issued. This latter tactic raises adequate capital, but 
may be undertaken when the cost of equity is very high - such as at the end of a business 
cycle. When the cost of equity (the required rate of return) is exceptionally high, the firm 
may have trouble covering it with adequate earnings. The result is often a large 
adjustment downward because performance does not meet the over-hyped expectations. 
The final strategy is most preferred by insiders and large investors: issue stock when the 
price is low enough to appreciate substantially. When the market has not factored in 
expected earnings from projects that it knows nothing about, the risk and cost of equity is 
low. However, the company’s capital structure must be viable enough not to depend ona 


stock issue for its total funding; any CFO knows the value of a diversified mix of sources of 
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funding. Any time that a firm depends too much on a single source, there is more risk of a 
higher cost of capital. 
To summarize the implicit costs of equity, we can put them into one of three 
categories: 
¢ 1) The implicit cost of dilution - The firm must consider the effect on both EPS and 
market price, as well as future dividend obligations. 
¢ 2) The implicit cost of the “required rate of return” - Investors will not demand the 
stock of a company that under performs its peers. A firm that does so will have a very 
high “‘opportunity cost’’ and be unable to cover it with enough earnings. 
¢ 3) The implicit cost of timing. Raising large amounts of capital with an equity issue has 
many repercussions. The only time it seems justified is when a major merger occurs in 
a favorable economic environment. Thus equity issues should be relegated to 
“executive currency” rather than exist as a major source of funding. 
THE MOMENT OF TRUTH 
Ultimately, most investors want to time the market so that they are in the early 
stages of a large pay off. More often than not, that scenario occurs to any investor who is 
well diversified and stays in the market long enough, despite its volatile changes. It is not a 
frequent occurrence. If the student/investor observes the corporate side of any investment, 
he or she will understand it as a shift in capital structure where accelerated earnings begin 
to propel the combinations of assets, debt and equity in a particular direction. The 
uncertainty is derived from the timing of that prospect and whether it will occur at all. 
Naturally, it is the prerogative of management to keep lag time between investment and 
pay off to a minimum. Some industries, however (like pharmaceuticals), will have a long 
lag time but return more once the pay off occurs. In fact, more than one investor has left a 
firm only to find that more patience would have led to profitability. Inevitably, investment 


screens are designed to fail because the market will change and make sure that they do. 
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But - there are a few signals that are related to both capital structure and early investment 


success. 


Executive Trades. When a company’s own executives are buying stock and are doing 
so from a leveraged position, the tide may start shifting to more equity financing. 
Although financial statements occur “after the fact’’, look for quarterly improvement 
in capital turnover, % A Sales / % A Capital or % A Sales / % A Long-term debt 
Investing in a company who is increasing its proportion of long-term debt to capital is 
riskier than investing in a company who is building equity. However, the return can be 
greater if the firm knows how to use debt strategically. The risk should be 
accompanied by some confirmation from analysts that earnings are going to improve. 
Look for a shift to a smaller proportion of long-term debt to capital as well as a shift to 
a lower financial leverage ratio (EBIT / (EBIT - Interest Expense)). At first, the two 
ratios may be “‘out of sync’’; when earnings increase, the financial leverage ratio will 
begin to drop in harmony with the other ratio. 

Know the business cycle. For example, expecting large gains from the housing sector at 
the top of the market may be wishful thinking. Earnings accelerate when a sector is 


receiving high demand at the same time that its capital costs are low. 
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APPENDIX: THE NET OPERATING INCOME APPROACH TO STOCK VALUATION 

Student/investors are advised to take the most conservative approach to valuing a 
stock. While more leverage may escalate the price of a firm’s stock in a world without 
bankruptcy, reality dictates that returns must be evaluated in the domain of risk. 
Academicians developed two methods to contrast opposing views. The first method was 
called the “‘net operating income” method and postulated that the extra return from 
leverage was balanced out by the extra risk, contributing no additional value to the firm. 
The second approach was the “‘net income” method, which proclaimed that a firm’s value 
was an extension of its degree of leverage, and the relationship between its interest rate and 
the cost of capital. Both approaches were developed in a hypothetical world of “perfect 
competition” - no taxes, bankruptcy costs, or different rates of interest between firms and 
individuals. 

While both methods value a company as the sum of its bonds and its stock, the net 
operating income approach determines the value of the company as the ratio of capitalized 
operating income: that is - operating income divided by the cost of capital. It then 
subtracts the value of the firm’s bonds to determine the value of its stock. In mathematical 
notation, the value of the stock is : (X / Cost of Capital) - Bonds, where X is equal to 
operating income. On the other hand, the net income approach to valuing a firm’s stock 
subtracts interest expense from operating income and then divides this difference by the 
cost of capital. In mathematical notation it is: (X - (Interest Rate)(Bonds)) / Cost of 
Capital. It then takes this value of the stock and adds the value of its bonds to determine 
the value of the company. As an example of the two approaches, consider a firm that is 
capitalized at $10000 with D/E of 0 %, 50 % and then 100 %. Operating income is $1000 


and is capitalized at 10 %. The interest rate on bonds is 5 %. 
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Table 3-3 

Net Operating 

Income Method 

D/E Percent 0 50 100 
Net Operating 1000 1000 1000 
income 

Capitalization Rate | 10% 10% 10% 
Total Market 10000 10000 10000 
Value of the 

Company 

Market Value of 0 5000 10000 
Bonds 

Market Value of 10000 5000 0 

the Stock 

Table 3-4 

Net Income 

Method 

D/E Percent 0 50 100 
Net Operating 1000 1000 1000 
Income 

Interest Expense at | 0 250 500 

5 % on Bonds 

Net Income 1000 750 500 
Capitalization rate | 10% 10% 10% 
Market Value of 10000 7500 5000 
the Stock 

Market Value of 0 5000 10000 
Bonds 

Total market 10000 12500 15000 
Value of the 

Company 


By capitalizing operating income and deducting interest, the net income approach 
adds a substantial amount to both the market value of the company and its stock. 
However, the net income approach assumes that there is no risk; all increases in EPS are 


immediately transferred into the price of the stock. Alternatively, the net operating income 
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approach assumes that the risk of leverage perfectly balances the potential effect on EPS 
and that risk and return cancel each other out. In the net operating income approach, the 
value of the company is calculated first, and the amount of bonds is subtracted to 
determine the stock price. In the net income method, the value of the stock is calculated 
first, and the amount of bonds is added to this figure to determine the value of the 
company. The student/investor will observe that if the interest rate is the same as the cost 
of capital, there is no difference between the two methods; indeed the net income method 
rewards management for keeping both rates as low as possible. 

Miller/Modigliani argued that the only correct approach was the net operating 
income method. Their Proposition I argued that in a world without taxes, no gain would 
be garnered from leverage because the interest rate would always approach the 
capitalization rate. Thus in a perfectly competitive economic environment where 
individuals and firms can lend at the same rate ( no bankruptcy), there would be no benefit 
from the proportion of debt to equity in the capital structure. The same amount of 


earnings would flow to the shareholders regardless of how the firm was funded 
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4 
THE COST OF DEBT 


While we define capital as long-term debt and equity, we cannot neglect the 
importance of short-term debt and all current liabilities. In fact, next to proportional 
capital allocation itself, the strategic use of “‘working capital” forms the backbone of 
sustainable profitability. Although most industries go through some sector and market 
volatility, it is working capital management that guides a company through the trough of 
business cycles and grants it the flexibility to take advantage of the peaks. There are, 
however, several characteristics that make each type of debt unique. Despite creating 
productive synergy, the difference between long-term and short-term credit is substantial 
enough to cause the eccentric pricing of risk. If the classic inverted yield curve is a sure 
sign of imminent economic trouble, it accentuates the problem of matching cost with risk. 
While the two are inseparable, they are not the same, and cost has a tendency to adjust to 
risk rather than the opposite. Herein lies a major problem in capital structure. Part of our 
solution is to find an interface between cost and risk that reconciles temporary inequalities. 
We propose that interface in this chapter, and define it as the cost of bankruptcy. 

THE PROBLEM OF SHORT-TERM CREDIT 

The significance of short-term debt especially begs the question, ‘“Why not define 
capital structure in the traditional mode of the proportion, debt/assets?”’ While it is true 
that some companies will fund long-term fixed assets with revolving credit from a bank, the 
pricing and quantification of risk becomes obscured. For example, one company may take 
out short-term loans to take advantage of trade credit discounts because the interest on the 
loan is less than the discount. Another company may be much larger, buys in volume and 
never takes discounts at all; in fact, it may typically extend payment periods well past due 
and the vendor tacitly accepts this behavior because the account is so profitable. Which 


company has the lower risk? The answer is ambiguous because we are comparing an 
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opportunity cost of debt to a business condition. The first company is managing its costs, 
while the second company is taking advantage of its absolute size and power; the cost 
savings from ‘floating’ a non-payment may be just as great as the fastidious management 
of credit. 

Although some academic literature argues that short-term debt is only a factor in 
total risk and does not contribute significantly to market risk, it must be observed as an 
adjunct. As both alternative financing, and as a signal for a potential increase in earnings, 
a rise in short-term credit can help optimize long-term debt in some situations. While 
short-term debt may have no effect on market risk at some points in the business cycle, at 
other times it may be a determining factor - for example, as a substitute for long-term debt 
at the end of a cycle Rather than commit to the higher interest payments of a large debt 
issue, a firm may want to wait out the uncertainty in anticipation of lower rates. Short- 
term credit encourages this financial flexibility. 

While long-term debt and equity can be gauged in terms of cost and obligation, 
short-term credit is less amenable to risk analysis - on a shareholder level. The deceptive 
quality of short-term debt encourages the confusion of profitability with insolvency. For 
example, an inventory build up can either be anticipatory of sales increases or a signal that 
demand is too low, depending on the timing. However, accounts payable would display the 
same large balance regardless of the boom-bust condition. In fact, as more purchases are 
made, current liabilities often rise dramatically, but the same condition arises during a 
shortage of cash. 

In essence, there is a non-linear relationship between the cost of short-term debt and 
its risk. Unlike long-term debt, which almost perfectly correlates price (interest), and risk, 
short-term debt gets priced in terms of the risk to the creditor with less reference to the 
long-term viability of the company. Since short-term debt is normally less expensive than 
long-term debt, it is tempting for a firm to continually fund long-term projects with short- 


term loans to keep capital costs at a minimum. Such a strategy is fraught with two major 
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risks: 1) The loans need to be frequently renewed, and the company may not have the cash 
flow at the time it is needed. 2) Interest rates vary, and a short-term loan exposes the firm 
to both a potential rise in rates, and income volatility. To circumvent these risks, most 
companies will match the cash-flows from operations to the maturity of their debt, and end 
up funding long-term projects with long-term loans. On the other hand, firms with more 
seasonal demand schedules - farmers, ski lodges and golf courses for example - would be 
more amenable to short-term credit. The payoff would be more certain and based on 
historical repetition. 
INTEREST EXPENSE INEQUALITIES 

Another anomaly occurs when interest expense at the end of the year does not 
reflect the activity in the short-term credit market during the year. Interest expense may 
escalate during the second and third quarters but loans get paid off just in time for the 
annual income statement. The result is an interest expense that does not reflect the greater 
amount of risk during the period. In fact, a “rogue” financial executive can finance with 
short-term debt, exposing the firm to the risk of default, but time the cash-flows with 
‘“Juck” and pay off the loans on time. Very little of this activity will be reflected in annual 
reports and it appears that the executive successfully funded long-term projects and 
lowered the cost of capital simultaneously. Moreover, if a firm chooses to finance inventory 
with a vendor, interest expense can easily be subsumed into “‘cost of goods sold’’, and the 
higher risk will not be reflected on the income statement. Other times, firms will ‘‘net out’ 
their interest expense with interest gained in selling securities; such obfuscation is 
sometimes a red herring: transparency can be confounded with both euphemisms and 
extensive circumvention. Thus, investors who need a precise break-down of interest 
expense attributable to long-term debt must read the financial notes in a firm’s 10K or 
annual statements. Each maturing issue will be matched with the date of maturity and an 
interest rate. For example, in a company with an interest expense of 9 million and 100 


million in long-term debt, a sample breakdown is as follows: 


Table 4-1 


DEBT AMOUNT MATURITY INTEREST RATE 
33.33 (MILLION) 2009 5.5 % 

33.33 2011 7.5 % 

33.33 2013 10.5 


The amount of interest expense attributable to long-term debt is the amount of each 
maturity multiplied by its respective interest rate and then summed together: 
33.33(0.055) + 33.33 (0.075) + 33.33(0.105)= 8.082 
8.082 million in interest expense is attributable to long-term debt and just $917,933 
(0.917933) was attributable to short-term debt. To conclude the treatment of short-term 
debt within the capital structure: 
¢ 1) Capital structure as defined in this text is a combination of long-term debt and 
stockholders’ equity. As short-term credit has a major effect on these components, it is 
an adjunct force to the risk of capital. 
¢ 2) Without a component breakdown of interest expense, there may be some 
computational error if all interest is attributed to long-term debt. 
¢ 3) Short-term credit has a non-linear relationship with risk. If it were included in the 
cost of capital, any attempts at minimization of that cost would be skewed. 
RISK, RETURN AND THE SIGNIFICANCE OF SHORT-TERM CREDIT 
The nature of the risk-return conflict for short-term credit is the timing of cash- 
flows. As a firm’s current ratio (current assets/current liabilities) declines, it approaches 
what is known as “technical insolvency” such that it cannot meet short-term obligations. 
At the same time, it may be gearing up for a successful period of revenue generation by 
building up trade credit, engaging vendors through purchases and creating inventory. A 
balance sheet will show that current sales have not produced adequate accounts receivable 


or cash for that matter, while debt is piling up on the “accounts payable” side of the ledger. 
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This is often the time when insiders begin accumulating stock because it may be depressed, 
but is ready to soar when revenues improve. The average investor perceives a crisis rather 
than an opportunity and fails to invest. 

An examination of two liquidity ratios and two cash-flow equations will reveal the 
ambivalent analytical nature of short-term credit. We have already observed the “current 
ratio” which also has a modification called the “acid test” or “quick” ratio, current assets - 
inventories / current liabilities. These classic measurements of solvency do not always 
indicate profitability, however. A higher ratio simply means that short-term obligations 
can more easily be paid; it is rarely indicative of stock movement. The reason is found in 
two other equations, free cash-flow and the capital requirements equation. The basic 
unlevered free cash-flow equation is: 


(EBIT)(1-T) + Depreciation and Amortization - Capital Expenditures - A NWA 


Table 4-2 

EBIT Earnings Before Interest and Taxes 
T Tax Rate 

ANWA The Change in Net Working Capital 


(defined as the change in current assets - 
current liabilities) 


The student/investor should notice that as NWA increases, cash-flow decreases and that 
more current liabilities increase cash-flow. The second equation is the capital 
requirements equation, which gives a rough estimate of outside capital requirements in line 
with the sales forecast. It is: (Assets / Sales)( A Sales) - (Liabilities / Sales)( A Sales) - 
Retained Earnings. 

Both the assets and liabilities variables are those that increase spontaneously with sales 
which includes mostly the current type. As Liabilities / Sales increase, the need for outside 


capital diminishes. Trade credit, for example is an internally generated source of funding. 
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Thus, when short-term credit increases and the outlook for earnings is positive, the 
potential return is far greater than the risk of insolvency. 

The standard method for evaluating short-term debt is in the context of cash-flow. 
When the ratio, ‘“‘Assets / Capital’ rises at the same time that cash-flow increases as a 
percentage (ten percent in the last period and twenty percent in this period , for example), 
the return from revenues will most likely be greater than the risk of increasing short-term 
liabilities. The primary concern is that operating income is accelerating enough to lower 
the risk of default. 

Depending on the leverage situation, the ratio, Assets/Capital , follows a loose chain 
of logic. The difference between numerator and denominator is current liabilities. A more 
positive outlook for the issue of long-term debt occurs when this ratio is increasing because 
business activity is stepped up and the turnover time for the larger investment may be 
shorter. Moreover, an increase in current liabilities may show the use of alternative 
sources of capital to keep the cost of capital at a minimum. Assets/Capital increases will 
also contribute to an increase in the return on capital (ROC), as it is one of the three major 
components of that ratio. First, a return on assets (ROA) is formed by multiplying profit 
margin (Net Income/ Sales) by asset turnover (Sales / Assets). The resulting ROA figure is 
then multiplied by Assets / Capital to form a return on capital (ROC). Essentially, the rise 
in current liabilities supports investment in long-term debt and equity, because those 
components are purchased at a higher cost. Any time that short-term credit can be 
substituted for capital without undue risk, the firm moves toward an optimal capital 


structure. 


THE CORPORATE COST OF DEBT 
Banks and ratings agencies will determine a corporation’s potential default by 


analyzing its various leverage ratios and its future prospects. A risk premium will be 
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attached to an appropriate risk-free rate (a ten year treasury yield for example) and this 
will be the company’s interest rate input for its cost of debt. Thus, anytime a new loan is 
negotiated at a different rate, a company’s cost of debt changes. A new rate will change the 
market price of a firm’s debt, depending on the amount of decrease or increase in the rate, 
and also on the company’s prior interest expense obligations. When economic conditions 
dictate an interest rate change for an entire industry, a new prime rate for example, those 
firms who do not incur new debt will still have a change in their respective costs of debt. 
The cost of debt is an opportunity cost and is compared to both competitor’s rates and the 
rate the firm would actually pay if it chose to incur new debt. 

Since incurring debt implies a tax deduction, the new rate of interest is multiplied 
by the reciprocal of the effective tax rate (1 — tax rate) and this figure is further multiplied 
by the market price of the firm’s debt. The theoretical underpinnings of this process are 
discussed in the appendix entitled, ‘“The Real Cost of Capital and What the Investor Needs 
to Know”. 

For the investor, it is simply overly “‘research intensive” to configure a firm’s new 
cost of debt each time it occurs. The computational and informational requirements are 
not justified by the performance gains in accurately measuring risk. A ballpark estimate 
can be formed by equating each interest rate that a firm pays on its existing debt with the 
corresponding proportional maturity in the firm’s debt structure and then forming a 
weighted aggregate. Such expediency will derive an interest expense that equates a firm’s 
book value of its debt with its market value. This ” nominal “ cost of debt fails to gauge 
immediate changes in the cost of capital, but can be used as proxy in other relational values 


such as the financial leverage ratio and the TIE (times interest earned). 
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THE NOMINAL COST OF DEBT AND THE COST OF BANKRUPTCY 

When calculating the cost of capital, the analyst uses the real cost of debt which is 
composed of the interest rate on the debt and a tax deduction; it is this cost which 
comprises the debt component in valuation models and capital budgeting. However, in 
order to functionally calculate the optimal capital structure, we need to incorporate several 
other costs and inherent risks into the model and we accomplish this by forming a 
comprehensive “cost of bankruptcy’’. 

The main attraction in using debt to finance capital needs is its tax deductibility. 
Interest expense is fully tax deductible, which allows companies to grow at a faster rate 
than they would if financed solely by equity. The tradeoff, as pointed out in the chapter on 
leverage, is that earnings per share may increase in variability. In effect, the government 
gives an advantage to firms with lower albeit steadier cash-flows by subsidizing growth 
through tax breaks. Those companies with more volatile earnings, who would be in greater 
danger of default, simply cannot compete on this basis. Naturally, several ‘“‘tax strategies” 
emerge when a firm can use leverage to its advantage; the mix of cash-flow, deferred taxes 
and tax gains or losses becomes paramount. 

The cost of debt is simply, i (1-t), where i = the interest rate and T = the effective tax 
rate. Thus, the nominal cost of debt is the summation of each proportional maturity 
multiplied by its corresponding interest rate, and multiplied again by the current effective 
tax rate. The effective tax rate applies because it is the rate at which current deductions 
are considered. Consequently, each maturity level of debt has the potential of costing a 
different amount in different years because of a changing effective tax rate. A precise 
enumeration of the cost of debt may contain ten or fifteen separate maturities but is quite 
simple to calculate in a spreadsheet. If one calculates the proportion of each maturity as a 
percentage of total debt, and then multiplies by the corresponding interest rate, an average 
interest rate can be obtained. For example, a firm has 30 (million) of 7 % debt, 50 of 8 % 


debt and 20 of 6 % debt with an effective tax rate of 30 %. Total debt is 100 million, and so 
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the proportions are 0.3, 0.5, and 0.2 respectively. The average interest rate calculation is 
0.3(.07) + 0.5(.08) + 0.2(.06) = 7.3 %. I now have the choice of multiplying this rate by (1- 
tax rate) to achieve a rate of .0511 or 5.11 percent. When this figure is multiplied by the 
100 million in total debt, the cost of debt is 5.11 million. Alternatively, I could also go 
through the entire calculation of (30)(.7)(.07) + (50)(.7)(.08) + (20)(.7)(.06) = 1.47 + 2.8 + 
0.84 = 5.11. While the typical shareholder does not normally need the type of precision that 
is used for capital budgeting, more information helps form better decisions. 

Why does the government make the use of debt tax deductible? There are many 
sides to this controversial question. Perhaps the biggest reason is to encourage small 
businesses and those who have small cash-flows to stay solvent. A steady income that is 
amenable to debt financing encourages steady revenues (for the government too!) and 
steady employment. While it seems to give an unfair advantage to companies who can most 
afford debt both financially and structurally, many other advantages are incurred when 
equity financing is implemented instead: consider the lack of interest rate risk and credit 
crunches that all-equity funded firms can embrace. Also, firms that fund with equity may 
reap more benefits in good economic times because income flows directly to the 
shareholders. 

The cost of debt is both a component of the cost of capital and a risk-adjusted 
precursor to an optimal proportion of debt to equity. If this “symbiotic” relationship 
seems ambiguous, it is because “risk” and “cost” are not always compatible. Consider the 
result of large cuts in the federal funds rate; as interest rates decline, the average firm will 
do more debt financing but not enough to radically change capital structure. The ability to 
use debt financing is derived from business risk and implicit operating leverage.; no level of 
interest rate will alter the ability to pay interest in a timely manner. In fact, as the risk of 
default becomes greater, banks and underwriters will charge greater interest rates to 
compensate for greater risk, even as this “‘cost” is circumvented with greater tax 


deductibility. At extreme levels of debt, creditors will simply “turn off the spigot” and 
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interest rates will stabilize at a high level. Therein lies the problem of using the cost of debt 
to determine an optimal capital structure. The cost of equity is increased by the use of 
leverage, but the cost of that leverage never surpasses it. Even at the aforementioned 
extreme levels of interest, tax deductibility will ensure that the cost of equity is greater; 
there exists a “risk premium” that compensates shareholders for additional risk of 
uncertain income. In effect, the Miller Modigliani proposition II becomes operative 
because the optimal proportion of debt in a taxed economy will be one hundred percent - if 
tallied by cost alone This extreme “‘corner solution” was proposed under the assumption of 
a zero probability of bankruptcy, which further emphasizes the significance of default. An 
optimal solution to finding the right capital proportion exists only when the cost of debt is 
reconciled with the cost of bankruptcy. 

THE COST OF BANKRUPTCY 

For a firm who uses leverage, the key to an optimal capital structure is to use as 
much debt as safely possible. The word “‘safely”’ is a connotative term, which needs 
objectification, and it is no accident that companies spend millions in risk management to 
gain a precise definition. In essence, the correct proportion of debt will determine the 
optimal proportion of equity, and since debt is less expensive than equity, the cost of capital 
will be minimized at any given level of operating income. 

Even within an industry, each firm is ultimately structured in a unique way with 
different patterns of risk and return, dependent on “niche” or specialty. To form a 
“generic” cost of bankruptcy is to assume a daunting task, but inroads into a solution can 
be made when we look for common factors in the calculation. Two of those factors are: 1) 
The probability of default and 2) The amount of loss. 

THE PROBABILITY OF DEFAULT 

While teams of actuaries set loss liabilities in the insurance industry, most investors 

are at least familiar with the FICO score - the credit rating which never seems factually 


accurate, but haunts everyone who ever got turned down for a loan Therein lies the 
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problem. Economic conditions change and using the same methodology with different 
inputs may lead to inaccurate probabilities. In fact, as complicated as default analysis has 
become, most analysts settle for the proverbial “ball park” figure. Logit, probit and 
multiple regression analysis are valuable tools, but precise prediction of near-term 
probabilities remains elusive. Although specific conditions like house fires or homeowner- 
liability law suits can be determined by probability distributions, types of variables relating 
to the economy are more volatile. Law suits and fires have a historic frequency that can be 
extrapolated into a loss schedule; there is no such schedule available for periods of hyper- 
inflation or various speculative “bubbles”. In effect, the extremes of solvency and default 
are much more predictable than the chance of transitioning to a higher risk category 
because the latter is dependent on shifting economic variables. 

Both Moody’s and Standard and Poor’s have been rating long-term debt issues for 
many years. This rating is of primary importance to both the rated company and to 
investors. In fact, bond ratings set the stage for capital structure because they help 
determine the cost of debt in both nominal and default forms. The nominal cost is affected 
because better bond ratings lead to favorable interest rates, while the default form is 
affected because those ratings are configured in terms of solvency - the probability of 
default. 

While there are many commercial algorithms available, most rating systems are 
very specific and apply to a particular industry or economic outlook. However, for the 
purposes of capital structure, the generic rating systems promulgated by various academics 
have held up over many years. In fact, they are robust for the very reason that commercial 
banks cannot use them to set interest rates: they offer a general purpose risk analysis 
without the specificity needed to gauge a particular economic environment. Tested against 
commercial algorithms, the academic generics have eclipsed them in accuracy over certain 


periods, but lack the ability to transition to a changed economy. 
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Edward Altman’s “Z Score” is perhaps the best known of these. The product of 
multiple discriminant analysis, it is still 94 % accurate in predicting bankruptcies one year 
away, and about 72 - 80 % accurate in predicting bankruptcies two years away. For the 
student/investor, it offers a common ground with other algorithms because it bases its 
analysis on an array of performance variables as a percentage of assets; a summation is 
performed on asset-related components and then a mathematical procedure is performed 
on the sum. In the case of Altman’s Z Score, the procedure involves determining whether 
the sum is large enough or increasing. In most other algorithms, logit operations are 
performed where the logarithm of “the odds” are obtained. Usually, the analyst will 
merely plug in decimal ratios into a weighted coefficient equation and tally a score, while a 
spreadsheet determines the probability. 

The algorithm and its components are as follows: 
1.2(X1) + 1.4(X2) + 3.3(X3) + 0.6(X4) + 0.999(X5) 

All entries are made in decimal form, but the last figure, X5, may be an integer. 


Table 4-3 


ALTMAN'S Z SCORE 


(X1) = Working Capital / Total Assets 


(X2) = Retained Earnings / Total Assets 


(X3) = Earnings Before Interest And Taxes / Total Assets 


(X4) = Market Value Of Equity / Liabilities 


(X5) = Sales / Total Assets 


Sometimes the market will be inflated, and one needs to form a Z score from book values. 
In that case, the modified Z Score is 0.71(X1) + 0.847(X2) + 3.1(X3 + 0.42(X4) + 0.998(X5) 
This Z Score will produce a figure from zero to three or more, where zero is bankrupt, 1.81 
is a troubled firm, and over three is considered “safe”. Progress from quarter to quarter 
can be discerned by forming a running total on a spreadsheet and any large increases may 


signal stock price appreciation. 
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COMMERCIAL RATING SYSTEMS 

The Moody’s and Standard and Poor’s systems are updated regularly and use 
probit analysis among other techniques to create ratings. In most economies, they are 
accurate but require a subscription from users. Investors are thoroughly familiar with the 
lettered rating system of “AAA” standing for high investment grade and a small 
probability of default, down to a “D” rating which indicates default probability of one 
hundred percent. According to Moody’s, the six most significant variables in probit 
analysis are: 
¢ 1)(EBIT + 1/3 Rent) / (Interest Expense + 1/3 Rent + (Preferred Dividends/0.65)) 
e 2) Adjusted Debt / Adjusted Book Equity 
¢ 3) Cash and Equivalents / Total Assets 
e¢ 4) Five Year Revenue Volatility 
¢ 5) Retained Earnings / Adjusted Debt 
¢ 6) Asset Growth 
Again, we see many similar type variables as in Altman’s Z score: operating income must 
cover immediate obligations, sales must be adequate, there must be liquidity (cash, working 
capital) and performance must be matched against assets. For many years, Standard and 
Poor’s used a combination of probability algorithms and qualitative judgment to rate 
companies - which is entirely legitimate because many economic variables can only be 
measured after their qualitative analogs occur. The following list entails some of the 


variables used in this judgment: 
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Table 4-4 


VARIABLES USED IN DETERMINING DEFAULT PROBABILITY 


1) Debt / Asset 


2) Times Interest Earned (TIE) 


3) Times Fixed Charges Covered 


4) Current Ratio 


5) "Quick Ratio" 


6) Mortgage Provisions (Collateral) 


7) Call Provisions On Bonds 


8) Other Restrictive Covenants 


9) Sinking Fund Provision (Account For Retirement Of Debt) 


10) Regulatory Climate 


11) Anti- Trust Legislation 


12) Overseas Operations, Diversification 


13) Environmental Factors 


14) Resource Availability, Vendor Stability 


15) Labor Relations 


16) Percentage Breakdown Of Sales/Customer - Diversification 


It is quite difficult to endow a variable like “labor relations”’ with an accurate probability 
that enhances credit prediction, which is why any attempt at precision must be updated 
frequently. The student/investor should recognize that setting an optimal capital structure 
is a probabilistic venture subject to: 1) the technical accuracy of the algorithm; 2) the 
effect of the economy on the probability of default; 3) the currency of data. Any 
determination of an optimal capital structure while using default probabilities could not 
realistically delineate between 30 percent debt and 31 percent debt but should be able to 
alert the investor to excessive levels - such as five or more percent above or below the 
target. 
TYPES OF BANKRUPTCY 

One problem that occurs with generic application of bankruptcy algorithms is the 
lack of uniformity among legal dispositions. Large companies are typically encouraged to 


file chapter eleven and reorganize rather than liquidate; they have assets and obligations 
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that are great enough to continue operations- under different circumstances. Government 
entities, creditors and even the local community have a stake in seeing the operation 
continue in a different capacity - either downsized, bought out, or broken up. Thus, while 
recovery of assets may be as low as 20 percent in a liquidation, they are 95 - 100 percent 
recoverable in a reorganization; claims are set by the “doctrine of fairness’’ and are 
recognized by legal and contractual priority. 

Since the decision to reorganize or liquidate rests with trustees, they need to analyze 
two basic issues: 1) Is the firm worth more as an ongoing enterprise or as sold assets?, and 
2) Can earnings cover fixed charges in the future?. Obviously, the type of industry is 
significant because the asset structure will determine whether it is marketable. Firms who 
have more intellectual property and yet have a good historic track record of meeting 
obligations, will be more of a reorganization target than a firm who trades in an 
appreciating commodity; one firm requires managerial foresight, the other prospers on the 
market price of an asset. Although the science of probability can factor in qualitative 
decisions, most models will not differentiate between types of bankruptcy because of the 
legal ambiguities involved. 

THE AMOUNT OF LOSS 

A model of default will determine the amount creditors receive by reconciling the 
amount of liabilities with the asset structure. Shareholders usually receive nothing. 
Indeed, part of the tension between bondholders and shareholders stems from the 
establishment of a “risk premium” which is derived from contractual priority; any time a 
firm incurs long-term debt, the stockholders forfeit a claim on the firm’s assets. On the 
other hand, bondholders are entitled to a series of fixed payment and return of principle 
and nothing else; any future earnings gained from the investment in debt accrues to 
shareholders. In essence, shareholders claim the intrinsic value of the company, which is 


the present value of future earnings. Bondholders have a claim on an extrinsic value, 


86 


which may be marketable assets or prioritized earnings flow - in other words - interest 
payments and assets that can be easily sold. 

There are no set formulas or series of calculations that enable the analyst to 
determine a generic amount of loss in a bankruptcy. Each case is unique based on legal 
type, liquidity, structure of debt and absolute size. However, financial theorists are well 
aware of the significance of potential bankruptcy to capital structure, and even adapt it toa 
modified version of Miller/Modigliani’s hypothesis: V(1) = V(u) + TB - PV. That is, the 
value of a levered firm is equal to the summation of the value of an unlevered firm, the 
product of the tax rate and the amount of bonds, and the difference of the present value of 
bankruptcy costs. The controversy entails the definition and enumeration of bankruptcy 
costs. 

If we state that a stock is worthless upon bankruptcy, we are implying that the cost 
of bankruptcy is the entire loss of market value, and yet implicit in that value are the 
prioritized claims of creditors. When we consider these claims, the true market value 
assumes some monetary multiple above them. In effect, we are separating the intrinsic 
claims on earnings flow that the shareholders possess, from the extrinsic value of salable 
assets that creditors possess. In bankruptcy, each is a separate entity. During normal 
operations, the “extrinsic” assets provide the framework for earnings; intrinsic value is 
based on the prospect of future earnings. However, once bankruptcy commences, the 
confluence is no longer viable. Unless the firm is reorganized, the assets do not produce 
present or future income and the stock is worthless. Creditors have a claim to part of those 
extrinsic assets while shareholders lay claim to what is left over. 

Thus, it will be helpful to put bankruptcy costs into perspective by relating the value 
of various assets with the market value of equity. Both the priority of claims and the type 
of assets determine the amount of loss. Note that shareholders have claims during ongoing 


operations, but will forfeit the greater percentage of them during bankruptcy. 
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Table 4-5 
ASSET CLASS PRIORITY TYPES 
COLLATERALIZED a. Senior Mortgage Debt | a. Marketable 
b. Administrative Fees b. Salvage 
c. Accrued Liabilities 
d Notes payable 
e. Debentures 
INTANGIBLE NONE - By prior a. Patents 
agreement 
some creditors may have | b. Trademarks 
claims 
on marketable patents c. Goodwill 
UNCLAIMED Common Stockholders Dependent on Prior 
Claims 
Figure 4-1 


The intrinsic value of the company is equal to market value as long as the company is 
solvent. Once bankruptcy proceedings begin, priority is given to creditors, and 
shareholders forfeit their clams on assets. 

Assets are made up of tangible assets and intangible assets. Tangible assets may or 
may not have a market value, and shareholders may lay claim to some of them. 


Analogously, intellectual property like patents, classified as “intangible assets’’, can have 
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market value and be claimed by either creditors or shareholders. However, the majority of 
intangibles are made up by the designated asset class “‘goodwill’’, which is primarily the 
excess market value paid for acquisitions. At bankruptcy, it is virtually worthless, unless it 
is used as a bargaining tool for administrators; trustees can point to a company’s historic 
responsibility to creditors and the industry. Priority of claims goes to senior mortgage 
holders, followed by administrators who may get 20-25 % of monetary gains from asset 
sales. Subordinated debt holders may receive any where from 20 to 70 % depending on the 
claim and marketability of assets. The leeway for claims is quite large, and some 
subordinated debt holders receive nothing at all. 

To the shareholder, the amount of assets a creditor receives is impertinent; he or she 
is left with a worthless investment. However, to view the amount of loss as the entire 
market value of shares is improper. Stockholders, in effect, agreed to pay a risk premium 
when they decided to incur long-term debt in an effort to boost earnings and share price. 
This premium was a double edged sword of unrealized potential: 1) debt might increase 
the volatility of EPS before it boosts share price, and, 2) not only were tangible assets given 
up to creditors, the potential to raise the probability of default was greater. As long as 
operations were ongoing, shareholders ‘rented’ a certain portion of tangible assets to 
produce future income. Once the contract was near termination, those assets reverted to 
the creditors. Any unclaimed assets belong to the common stockholders and those are 
designated by the ratio, ‘tangible book value per share’. It is the amount a shareholder 
would theoretically receive upon liquidation. The reality of most bankruptcy proceedings, 
however, dictates that claims by employees, pension funds and even auctioneers will 
eliminate the possibility of such compensation. 

To construct a working model of this concept, we need the calculation for tangible 
book value per share, which is (loosely): (Total Assets - Intangible Assets (including 


goodwill) - Unamortized Debt) / (Number of Shares Outstanding). Next, we form a ratio 
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between tangible book value per share and the market price of the stock and subtract this 
fraction from “1’’. 

(1 - (Tangible Book Value per share / Price per share)). Lastly, we multiply this value by 
the market value of the company, which is determined by the product of outstanding 
shares and price per share. The entire expression is as follows: 

Amount of Shareholder Loss = (1-(Tang. book. Val.per sh / Mkt. Val. per sh)) x (# shares x 
Mkt Val. per sh) 

Implicit in this loss is all market value above a firm’s extrinsic value net of liabilities, which 
rephrases the term, “ tangible book value”. 

Essentially, the amount of loss will be some function of these three variables and it is 
the relationship among the three that can determine the proper amount of debt to employ. 
When these variables interact with the probability of default - which gauges the potential to 
cover interest expenses - a cost of bankruptcy can be estimated By multiplying the two 
constructs: (Probability of Default) x (Amount of Loss) we can establish a comparative 
proxy. Although the true cost of bankruptcy must be configured for each unique entity, 
our structurally dependent model can be used in capital structure development. 

Despite its utility, the cost of bankruptcy model has some serious shortcomings. The 
amount of loss is probabilistic, depending on interaction with the economy, competitors 
and the equity market. For example, a speculative run up in the stock would affect the 
amount of loss, perhaps even separating it from its true asset value. Secondly, the 
probability of default needs to form an exponential curve, penalizing firms at an increasing 
rate for taking on too much debt. A linear format would allow firms to reap the tax 
benefits of more debt without violating the constraints of bankruptcy. Since most 
algorithms are formed from probability distributions that emphasize central tendency, 
finding a default probability calculation that is also precise at the extremes would be 
difficult. Any optimization model must allow for the primacy of all-equity funding if the 


asset structure is not amenable to financing with debt. Lastly, the amount of shares 
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outstanding is a variable that is determined outside of the model. However, a theoretically 
viable model would allow that number to be dependent on necessary funding - the levels of 
equity, debt and capital already in the capital structure. To observe this discrepancy, note 


the following “paradox” that occurs when a stock has been “beaten down”: 


Table 4-6 

THRIVING COMPANY NEAR BANKRUPT COMPANY 

# SHARES = 100 # SHARES = 100 

TANGIBLE BOOK VALUE / SH = 4 TANGIBLE BOOK VALUE /SH =4 
MARKET PRICE / SH = 20 MARKET PRICE / SH =7 

LOSS = (1-4/20) x (100 x 20) = 1600 LOSS = (1 - 4/7) x (100 x 7) = 300 


The difference in share price ($20 vs. $7) allowed the amount of loss to be much less for the 
near bankrupt company; that smaller number may open the door for more debt financing 
in an optimization model - the one element that would certainly push the probability of 
default upward. 
THE ROLE OF DEBT IN CAPITAL STRUCTURE OPTIMIZATION 

Debt is the fulcrum between higher tax benefits on the one hand and the chance of 
loss on the other. The optimal amount of debt will optimize equity as well but it must first 
be reconciled with the production of income. If more debt violates the parameters set forth 
in the cost of bankruptcy, future cash-flows are jeopardized and the value of the company 
deteriorates. To see how this works, we will revisit the adaptation of the Miller/Modigliani 
‘value equation”: V(1) = V(u) + TB - PV which states that the value of a leveraged firm is 
equal to the value of an unlevered firm plus the product of its tax rate and bonds and 
minus the present value of its cost of bankruptcy. Thus the distance in value between the 
unlevered firm and the leveraged firm is maximized when the distance between TB and PV 
is also at a maximum (V(I) — V(u)) = (TB - PV). The maximum of a function such as (TB - 
PV) occurs when A TB = A PV. When the marginal tax benefits equal the marginal 


bankruptcy cost, the function TB - PV will be a maximum. Mathematically, what we have 
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done is set the first derivative to zero; that is A TB - A PV =0 The function will increase 
until the change in tax benefits equals the change in the cost of bankruptcy, and then it 
should decrease, indicating that too much debt has been incurred. Therefore, both TB and 
PV must be a function of debt; when we change that variable (debt), both TB and PV will 
change accordingly. In that regard, stockholders’ equity will be set by subtracting the 
optimum level of debt from a given level of capital. This presumption that capital is set at 
the correct level is a limiting constraint of the optimization model; we know from 
observation that firms do not always raise the correct amount of capital and that the 
proper amount is the outgrowth of project analysis and capital budgeting - producing a 
positive net present value on corporate projects. 

As a firm increases leverage, its tax benefits increase, but the cost of bankruptcy 
also increases. At smaller levels of debt, the tax benefits will exceed the cost of bankruptcy. 
As more debt is added, the probability of default increases at a much faster rate than tax 
benefits, creating a disproportionate increase in bankruptcy costs. Eventually, if enough 
debt is added, bankruptcy costs will exceed tax benefits, which is a signal for the firm to 
take action and lower leverage. 

Does this model minimize the cost of capital? In the long run, the market will 
correctly price risk by charging higher interest rates for riskier leverage. However, in the 
short run, various mispricings occur that will temporarily allow too much or too little debt. 
By encouraging the use of lower priced debt to the extent where it does not materially 
undermine the price of the stock, nor violate default constraints, this model will minimize 
the cost of capital. If equity, in the form of retained earnings, were used instead of debt, 
the left side of the equation (TB) would remain stable. In the mean time, any appreciation 
of the stock would be countered by a lower default probability, which will lower the cost of 
bankruptcy. The result is a higher marginal benefits equation, and movement toward an 
optimal capital structure. Had the pattern of funding with retained earnings continued, 


the appreciation in the stock would be great enough, and the decrease in default 
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probability small enough, to actually begin increasing the cost of bankruptcy. At this 
point, the company needs an infusion of lower cost debt because the cost of retained 
earnings is too high. 

THE OPTIMAL AMOUNT OF DEBT 

From the perspective of a theoretical ideal where the intrinsic value of the stock is 
equal to market value, we also need an ideal default probability. Besides displaying the 
aforementioned shape, a practical model is consummated when variables in the default 
algorithm are made dependent on changes in debt. For example, a change in long-term 
debt will affect interest expense which will affect the amount of taxes, and ultimately - net 
income. Since the model implies that the tax rate and the amount of loss are constants 
(determined as given), only the change in long-term debt and default probability are the 
dynamic factors. In fact, the equation can reduce to: 

A Long-term debt = (A Probability of Default) x (Amount of Loss / Tax Rate) 

When we solve for A Long-term debt, we add (or subtract) this amount from the actual 
long-term debt that the firm had on its books, and this figure will represent the optimal 
amount of debt. Subtracting the optimal amount of debt from the total amount of capital 
invested, will yield the optimal amount of equity. 

The firm’s capital investment is another constraint that is inputted as given; we may 
second guess the amount of capital as excessive or inadequate, but we need to use it as a 
realistic constraint. As investors, we can control our own flow of money into a stock based 
on numerical aggregates like the amount of debt. However, the amount of capital is an a 
priori figure. If earnings are large, what looked like “‘excessive” capital turns into 
‘‘adequate”’ capital. The judgment of administration, the analysis of various projects, and 
the time frame of management are all variables in the decision to raise capital. Thus, while 
the amount of capital is imperative to capital structure, it is a given constraint in 
optimization, outside the purview of the model. While our model can deliver a “realistic” 


optimum, it cannot deliver a “‘true’’ optimum because it relinquishes control of the capital 
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function to outside factors. When we optimize debt, we do so in relation to the variables of 


default probability - assets, income, and other liabilities., but the most onerous constraint is 


the amount of capital. 


LONG-TERM DEBT AND THE AMOUNT OF LOSS 


The peculiarities of the amount of loss mesh with the addition of long-term debt: 
1. Growth stocks often have higher earnings than average but more volatility. Many of 
them are funded with equity because the instability of cash-flow keeps them away from 
the credit market. The higher market value that is implicit with equity funding will be 
an outgrowth of more shares issued when earnings are up. At this juncture, the cost of 
bankruptcy would be prohibitively high for a debt issue even without a higher 
probability of default. 
2. Higher stock prices encourage the issuance of equity. In this model, a higher stock 
price discourages the use of debt, because more debt would raise the chance of default 
and be magnified by the higher price. Thus the model mirrors the P/E characteristics 
of debt; firms with a lot of leverage tend to have stocks with a lower price earnings 
ratio. 
3 More tangible assets would decrease the cost of bankruptcy and allow more debt to 
be used. From a creditor’s standpoint, this is a realistic assumption because tangible 
assets provide collateral for loans. A business that is founded upon “managerial 


expertise”’ is usually less credit worthy than one that has salable assets. 


GRAPHIC DEPICTION 


To gain a better understanding of the optimun, it is significant to note that the 


expression TB is a straight line. On the other hand, the cost of bankruptcy will be a curve 


that increases at an increasing rate to reflect more risk at higher levels of debt. Since the 


amount of loss is a constant, most of the curvature is derived from the probability of 


default. When the function TB minus the cost of bankruptcy is at a maximum, the rate of 
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change (slopes) will be the same and the amount of distance between the lines will also be at 
a maximum. 


Figure 4-2 


$ Cost 


Cost of 
Bankruptcy 


D Debt 


At point O, an optimum occurs which indicates that the distance between tax benefits and 
bankruptcy costs is a maximum. The marginal tax benefits equal the marginal cost of 
bankruptcy because the slopes are the same. At point D, an optimal amount of debt is 
incurred. Where the two lines cross, debt is so excessive that it must be reduced to save the 
company. 

It should be no surprise that the decision to use debt is founded on classic cost / 
benefits analysis. While the probability of default curve can assume myriad shapes and 
include many complex variables, most strategies will be linear enough to allow the 
assumption of some understandable relationship between basic fundamentals. When the 
model is circumvented, it is usually because management is gambling on some unrealized 
stream of income that is outside the necessary parameters of tax incentives, assets, market 


value and default. 


(Back to Table of Contents) 
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APPENDIX: MAKING SURE THAT WHAT YOU SEE IS WHAT YOU GET 

Most companies and business people are inherently honest, but there is a growing 
faction in the investment community that operates on the edge of the law. Armed with 
competent teams of lawyers, these companies concentrate more on what they can legally 
garnish than on servicing the customer or investor. Often the cry goes up that ‘“We need to 
do it because the competition does it.”’, which may certainly be true. While this is not a 
course on business ethics or forensic accounting, the obfuscation of debt is pertinent to 
capital structure; decisions need to be based on transparent financial statements. The 
complexity of the modern balance sheet warrants an array of footnotes to accompany it. 
Make sure you read these notes carefully. They should not act as the accounting version of 
‘fine print’, but as an effort to educate the investor, and fully disclose the complications in 
the balance sheet. 

Enron were the supreme masters of obfuscation, but many of their shenanigans had 
tip offs that would have alerted prudent analysts. Enron was extensively involved in 
“entity structuring’. While many companies have several incorporated sub- units whose 
performance is risky enough to separate them from the larger entity, Enron attempted to 
use them to shield the extent of liabilities from investors. For example, General Motors is 
in the auto business, but keeps their financial unit separated from producing autos. A 
distribution company may have its own incorporated, “‘in house’’ transportation company 
that serves only the distribution business. It is kept separate to maintain core 
competencies, control expenses and create tax advantages. However, Enron piled sub-unit 
upon sub-unit and had more than most analysts could realistically track. One look at their 
last 10K showed page after page of sub- units all over the globe. Investors and analysts did 
not question the practice because Enron was a “cash cow” that apparently made money 
and increased its stock price. 

This author first encountered Enron because they were users of a certain brand of 


risk management software that did Value-at-Risk calculations on derivatives like oil 
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futures. After a little research, I spied a financial statement item that was termed, 
‘Obligations incurred in risk management activities ‘‘ or something to that effect, and I 
was curious. At first glance, it appeared that Enron was placing money lost in hedging 
futures into a long-term debt category, where it could conveniently be paid back as soon as 
cash-flow improved. I closed the Internet window and shuddered. 

While the futures market is highly regulated, any credit-worthy individual can 
engage in a forward contract, swapping fixed rates for variable rates, cash-flows in one 
currency for cash-flows in another, ad infinitum. In fact, most banks profit from these 
swaps every day but do not detail them on financial statements. The income is legally 
claimed, but the investor knows nothing about the other parties in the contract or 
especially about the risk involved. As this chapter was being printed, the entire domestic 
banking system has been under scrutiny for mortgage lending practices and the further 
securitization of such mortgages, creating derivatives that need to be traced back to the 
originator. 

On a corporate level, a balance sheet must “balance” which allows the investor to 
play “‘detective” if there are misappropriations between short and long-term debt, assets 


and equity. When might the largest shareholders refuse to move toward a more optimal 


capital structure? When issuing more shares takes control away from them. If corporate 
control is an issue, then a few shareholders at the top can profit by issuing debt instead of 
equity, even if it means a nominal decrease in the stock price. A larger amount of debt will 
also immunize a company against a takeover, because most companies have second 
thoughts about assuming the obligations of another. Although it may seem that senior 
management is defending the stock against a lower share price, the unstated reason is to 
maintain power. 

Sometimes taking on debt is an emotional issue. The term, “agency friction’”’ was 
developed out of frustration that management was looking out after their own interests and 


not the shareholders’. A case in point: A CEO emphasizes current sales and operating 
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expenses to the exclusion of funding future projects with lower cost debt. Although interest 
rates are at an all time low, and company income is rock steady, the CEO is leery about 
‘too much” debt. His reference is a “‘credit crunch” incident six years ago that almost 
bankrupted the company. However, this is a new phase in the business cycle. The old 
paradigm does not work. He goes ahead and funds projects with equity, even as the stock 
price diminishes. A few shareholders will gripe, but most will be “out of the loop”. The 
reason? There is no indication in financial statements of what the “proper” capital target 
should be. Shareholders will be left wondering why the current adequacy of sales and 
income could not buffer the stock from declining. In effect, the capital structuralist 
recognizes that the cost of capital rose even as income remained steady; the stock had to 
deteriorate because not enough risk was taken. 

An extreme case of “balance sheet magic”’ is called “in substance defeasance”. A 
company will attempt to clean-up its balance sheet by converting its debt to higher interest 
rate, lower face value bonds. Such a move, done in anticipation of higher earnings, will 
wipe out a substantial amount of debt, while allotting the difference between the two 
amounts to net income - a win-win, but “borrowing from Peter to pay Paul’’, nonetheless. 
In brokered defeasance, a broker buys a firm’s outstanding bonds and trades them to the 
company for newly issued shares. The broker subsequently sells the shares. In either case, 
debt is not being removed through increased operating income, but is mysteriously 
disappearing off the balance sheet - another reason to read footnotes. While these 
techniques are not implemented to obfuscate financial viability or to confuse investors, they 
need to be manifest, as should the practice of refinancing loans. 

Sometimes it appears that a company negotiated a fantastic deal on interest rates, 
when in fact, it issued zero coupon bonds - securities which will be paid off in a lump sum 
when they mature. Such an issue is advantageous to most companies, because of tax 
savings and no regular interest payments. Long-term projects that might not pay off until 


years later can be implemented without excessive interest expense. Nevertheless, it is 
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important for the investor to treat the amortization of the loan as interest expense in an 
optimization model. The risk of non-payment when the issue comes due is viable and needs 
to be distributed over the life of the loan. These indications are also available in the 
footnotes. 

Investors should be aware of the various categories of long-term debt, because some 
companies will state the sub unit without referring to it as “long term debt’. Capital leases, 
any lease to own contracts or any liability lasting over one year should be referred to under 
the heading “long-term debt”. If the investor has to match the number of years that a 
contract lasts with the liability type, that is too much work and a phone call needs to be 
made to investor relations. Clarity is to the benefit of both management and investors. 

Lastly, there is sometimes an unintentional misstatement of debt obligations because 
of confusion or naiveté of the preparer. To keep and establish good relationships with 
clients, accounting firms will be generally compliant and go out of their way to make the 
customer look good - legally. The increased complexity of corporate finance has led to both 
oversights and purposeful manipulations Calling a bad hedge a “risk management loss” is 
not illegal and may not even be purposefully deceptive, but when it is couched in language 
that implies such a loss is normal part of business, when it is not, a red flag should be 
waved. This author once went through a 10K for a well known steel company and could 
not find any interest expense in the income statement - despite its having long-term debt on 
the books. Miraculously, the company decided to net it out with interest gained from 
investments. Evidently, no one thought that interest expense was meaningful enough to 


declare. 


(Back to Table of Contents) 
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5 
THE COST OF EQUITY 


There is a cost that hovers above every major business deal like a pesky fly at a 
summer picnic that no one wants to acknowledge. It is rarely mentioned in the Wall Street 
Journal. No accounting balance sheet itemizes it, and yet it is omnipresent. In fact, it is a 
cost so prominent that it not only affects every multinational business from Cisco to US 
Steel, it is an integral part of every mom and pop store as well. It is the cost of equity. 

The cost of equity is not an accounting cost but an economic one. It represents the 
“opportunity” of taking one action over some alternative action. If we consider that the 
foundation of stock ownership is based upon the flow of corporate earnings toward 
shareholders, this opportunity cost is simple to fathom: a company can either reinvest 
earnings or return them to stockholders. If the company reinvests earnings, it needs to 
make a return at least as great as investors would make in alternative investments in 
companies with similar risks. Therefore, if all steel companies return 15 % and steel 
company Z returns only 10 %, steel company Z has an opportunity cost of 15 % but under 
performs the industry by 5 % - given the constraint that all steel companies have the same 
risk. 

While this example represents an oversimplification, the reader should understand 
that the cost of equity is a comparative cost that is implicit in every profit-making vehicle: 
each dollar of added income costs the shareholders some amount of unrealized but 
potential loss. Some of the factors that affect that potential loss (risk) are the following: 1. 
Dividend yield. 2. The price of the stock. 3. Alternative investments - in the industry, in 
the bond market, or in the stock market in general. 4. Current income. 5. Future 
prospects. This list is by no means exhaustive as myriad other factors affect the cost of 


equity. In fact, a comprehensive look at this subject would include a model with hundreds 
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of variables. For our purposes, we need to create only the best estimate possible, given the 

limited amount of information available to investors. 

MODIFICATIONS 

Ultimately, we need to bring the theoretical concept, “‘the cost of equity’’ into the 

practical realm of capital structure optimization, which requires some modification. 

Traditional use of the cost of equity for stock valuation and capital budgeting needs to be 

expanded. The following issues need to be reconciled: 

¢ 1) The cost of equity is based on market values and not book values. The proper 
method of calculating not just the cost of equity, but the cost of any source of capital is 
to use market values. Since the cost of any capital component is gauged by its required 
return, the market method allows the analyst to balance this equivalence between cost 
and return. Consider a firm who floats a bond issue of 100 million at 8 % interest. 
Essentially, they begin by paying 8 million a year in interest expense. Now suppose 
inflation takes hold, and interest rates are raised to 10 %, and the price of this 
company’s bonds falls to 80 million. If we use the 8 % rate as the required return as 
well as the input into the cost of debt, then the company can buy back its own lower 
priced bonds in the market and earn a yield of 10 %. The book value designates debt of 
100 million and interest payments of 8 million, but market values have shifted both the 
required return on debt and its consequent cost upwards. Using the lower interest 
value of 8 % as the required return on debt would lead to a debt laden capital structure 
because it would under price its cost. 

¢ But - The objective of capital structure is to seek an equilibrium between market risk 
and company risk that may require techniques that compare market to book values. 
Simply stated, book values are more controllable and actionable. Since the market 
value of a stock is based on projected future growth in earnings, any comparison 
between net income and stock price is obfuscated by extrapolation. If earnings are to 


be distributed to shareholders, and shareholders pay an implicit price for such 
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earnings, both variables, net income and equity, need to be calibrated within the same 
time frame; present value calculations only discount future earnings. Since net income 
is a book value component, which later becomes the book value item, “retained 
earnings’’, once dividends (if any) are paid, it is consistent to use the book value of 
equity when making direct comparisons - at least when gauging near-term 
performance. Therefore, capital structure analysis multiplies a market derived 
percentage cost of equity by the book value of equity, and then compares it to net 
income. This composite value is neither the cost of equity, a required return, nor an 
opportunity cost, but reflects movement towards an optimal capital structure. In fact, 
the concept has been trademarked by the firm. Stern Stewart, Inc. and is called EVA® 
or “economic value added’”. The investor friendly version is further developed in the 
chapter called, ‘“The Capital Dynamic’. 

e 2. Every firm has an optimal proportion of debt to equity that increases returns and 
minimizes risk. 

¢ But - The target proportion is always moving and it is questionable whether an 
optimum can be reached. Another tenet of capital structure is that the stock price is 
maximized when a firm’s capital structure is at an optimum. Thus, the stock price rises 
and falls based on the proportion of debt to equity, but it never remains constant. 
Multiplying the estimated cost of equity percentage by the market value of the stock 
yields a realistic cost of equity for only as long as the stock remains stable - which may 
not be any longer than a few minutes! This is a circular argument which assumes that 
the premise is true; when the cost of equity is dependent on a shifting stock price, a 
concrete minimum cost of capital cannot be obtained. Most theoretical models ignore 
the fact that shares cannot be issued at a constant price and that the true mathematical 


optimum is fleeting. While a company needs to struggle to minimize its cost of equity, it 


° EVA is the registered trademark of Stern Stewart, Inc. 
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may never realize how close it is to its goal, because the determinant variable (stock 
price) keeps changing. 

3) The cost of common stock is valued like the cost of retained earnings, except for 
flotation costs on new issues. 

But - there may be no actual cash outlay on any of the components When an 
investment house underwrites an issue of stock, it charges the issuing company a 
substantial fee which is deemed a “‘flotation cost”; it may well be just a percentage of 
the cash received from the issue. Therefore, the cost of equity for new common stock is 
higher than for both retained earnings, and past issues of common stock by this factor. 
However, the amount of past issues and retained earnings has no immediate cash outlay 
(disregarding administration fees) and may represent investment in some asset that was 
amortized long ago. Nevertheless, these components represent a substantial investment 
that must be enumerated. A precise itemization would require separate valuations for 
new common issues and the category of retained earnings and past issues, all of which 
ascend and descend at different rates. Without a cash outlay, and with inherent 
volatility in the measurement, the need for stalwart precision is insubstantial; it is more 
prudent to seek out a model that yields the best estimate given the current level of risk. 
Fortunately, such a comprehensive tool exists: the ‘capital asset pricing model’ 
compares the changes in equity of an individual firm to the general market, and each 
component part of the firm’s equity is implicit in the comparison. With an 
“opportunity cost” that shifts frequently, the variables of trend and comparative 
magnitude are most significant. What we lose in precision, we gain in expediency and 
utility. Since the market can be volatile, it is more practical to use this measurement in 
near-term comparisons when seeking an optimal capital structure. Moreover, 
observation of long term changes in the cost of equity may indicate how the company is 
reacting to macroeconomic trends. 


4) The definition of stockholders’ equity includes preferred stock. 
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But - preferred stock is not valued like the other equity components. Preferred stock is 
a hybrid security, combining a regular dividend with a set issued price, but without the 
projected growth characteristics of common equity; the market for preferred stock is 
limited and consists largely of corporate ownership because of the tax breaks involved. 
However, it is valued as a component of the cost of capital, and its cost is as follows: 
(Preferred Dividend / Net Issuing Price) x (Proportion of Preferred Equity in the 
Capital Structure). Many companies carry no preferred stock at all. If the investor 
ignores it in his or her calculations, the cost of equity will be higher than it actually is 
because preferred stock lowers the risk of equity. The regularity of payments gives it 
some of the risk characteristics of bonds, while it maintains the liquidity of stock. Thus, 
making comparisons between two companies that have preferred stock, and pricing it 
at the cost of common equity, will not be as accurate as if preferred stock were itemized 
as a component cost. In a quick comparison, it is a conservative error that will have 
few tacit repercussions. However, in a thorough analysis or in capital budgeting 
problems, preferred stock needs to be fully accounted for. Like short-term debt, it acts 
as an adjunct to other sources of capital. In this case, it keeps the cost of equity less 
risky; less shares of common equity need to be issued when some funding is done 


through preferred stock 


THE REINVESTMENT RATE AND OPPORTUNITY COSTS 


Some confusion may exist between the reinvestment rate on earnings flowing to 


shareholders and the return that would be received on comparatively risky investments. 


When the market is in perfect equilibrium (which is rare), these rates are equal. If 


Company A can get greater returns than other companies with the same risk, investors 


flock to Company A and bid up its price. This upward pressure on the stock price will 


continue until the point where Company A no longer garners an extraordinary return, but 


is in line with companies of similar risk. In fact, any investor who purchases a rising stock 


that is beating the market is likely choosing one that is not in equilibrium with it. This 
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“risk arbitrage’’ is fundamental to all speculation. Similarly, any reinvestment rate that is 
lower than companies with similar risk will end up depreciating its stock price. The 
‘opportunity cost” is the opportunity of not investing in the present company, but investing 
in similarly risky companies, Thus, if Company A makes 25 % on reinvesting 
shareholders’ earnings, its reinvestment rate is high, but its opportunity cost may be low if 
comparatively risky firms are making only 10 %. If the opportunity cost exceeds the 
reinvestment rate, it is time to sell the stock and “‘take the opportunity” to invest in other 
companies. 

Academics often call the reinvestment rate of return, “the expected rate of return’’, 
and the rate of return on companies of similar risk, “the required rate of return’. For 
purposes of capital structure, we always refer to the opportunity cost, “the required rate of 
return’’ as the true cost of equity. We never assume that the market is in equilibrium, nor 
do we assume that reinvestment rates are similar among companies of comparative risk. 
Since company fundamentals tend to determine reinvestment rates and market competition 
determines required rates, we submit to the market as the greater of the two forces. 
However, the forces may overlap each other, work in concert, or against each other and 
one may dominate the other. Indeed, the student who has compared the difference between 
“value” investing and “growth’ investing, can observe that both methods are part of the 
same phenomenon - a lack of equilibrium between company and market rates of return 
that work on the same continuum to correct themselves. 

EVALUATING THE COST OF EQUITY: METHODOLOGY 

The attempt to enumerate a theoretical cost requires a tolerance for uncertainty. To 
those who work in the accounting or engineering fields, basing decisions on a 
‘“‘suesstimate”, may take a leap of faith. However, there will be enough corroboration 
from several sources to create our own “‘in house” tolerance levels. Any measurement of 


change requires some relational values around it in order for it to be meaningful. In 
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capital structure analysis, those relational value always provide a solid foundation over the 

long-term, because a firm cannot be in business without adhering to them. 

¢ 1) The Risk Premium Method: Years ago, when information was not so readily 
available, analysts (with green eye shades intact) would add from two to four 
percentage points on to a firm’s bond yield and call it “the cost of equity”. Realizing 
that riskier lower rate debt would contribute to more equity risk, analysts set a risk 
premium that combined the timing of the business cycle with the rating of the firm’s 
bonds. “Triple A” (AAA) ratings would justify just two percentage points added, while 
lower rated bonds at the top of the business cycle would warrant tacking on four points. 
Although this method is subjective, it does give the modern analyst some guidance: if 
he or she calculates an eight point difference between equity and debt costs, the figure is 
most likely too high and needs to be recalculated. 

¢ 2) The Rule of Thumb Method: The rule of thumb method is a modification of market 
valuation methods that use the present value of dividends received in the future to 
obtain the “fair value” of a stock. In the case where the dividend growth is constant, 
the Gordon Model emerges: P = D1/(K-—G). Since the dividend grows at a constant 


rate, present value discounting is implicit in the calculation. The terminology is as 


follows: 
Table 5-1 
SYMBOL EXPLANATION 
P Current price of the stock 
D1 Dividend received in the next period 
K Cost of equity 
ROE Return on Equity (net income / equity) 
RETENTION RATIO 1 - (Dividends Paid / Net Income) 
G Growth rate that dividends are expected 
to follow 
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The growth rate “G”’ is controversial because it is presumptive and extrapolates into 
the future. For the sake of simplicity, we equate it with the retention ratio multiplied by 
the return on equity (Retention Ratio x ROE). In actuality, the growth rate may be a 
long-term average of this figure. For the time being, we will assume that G = 
(Retention x ROE), and proceed with deriving “the rule of thumb” method. 

If we substitute ‘“‘X”’ for the retention ratio and use the symbol, “E”’ for earnings, the 
model is now P = (1-X)E/ K-(ROE)X., Furthermore, if we assume that ROE is equal 
to the cost of equity, ‘‘K’’, then the following equality is met: (1-X)E/ K - (K)X = (1-X)E 
/ (1-X)K = E/ K. Since we now have an equality where P = E/ K, we rearrange and 
form K = E/P. Obviously, this inverse of the ‘‘age old” financial indicator, ‘“‘P / E’’, is 
merely the return on the market price of the stock. The fact that P/Es can tell us so 
much about a stock’s behavior is partly attributable to this relationship. Used 
judiciously, the P/E is an indicator of growth, and when “E / P” approaches “ROE”’, the 
stock may be considered a bargain. However, like the P/E ratio, when “E / P”’ is used 
as a proxy for the cost of equity, it must be gauged with a reference to the market 
average For example, growth stocks do not qualify for consideration using this method. 
Many growth stocks have very high P/Es; a P/E of 29 based on a $20 share price and 
0.70 for an EPS would assume a ridiculously low E/P of 3.5 %. Thus, for stocks with 
much anticipated growth, the method is simply inadequate. For stocks that have an 
average P/E that is close to the market, the method offers a very quick estimation of the 
percentage cost of equity. In fact, analysts can scan this number rapidly and combine it 
with other information to screen for prospective investments. 

3) Valuation Methods: The Gordon Model is only one of many dividend discount 
models that equate the price of the stock with the present value of cash flows received in 
the future. Many of these can be quite elaborate and require foreknowledge of the path 
of earnings far into the next business cycle. With a stable multinational firm, the 


estimation of future income is not that formidable a task, but with untested or volatile 
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companies, the method comprises a “random walk”. Why use the Gordon Model if it is 
only applicable to dividend paying companies where the dividend is growing steadily? 
The assumption of steady growth will not radically alter the viability of the calculation 
in the near term. Without excessive extrapolation, we assume that the next dividend 
will be growing at the same rate as the present dividend, a probability that avoids 
judgment about transitions. Consequently, we use the cost of equity for near term 
comparisons between companies, and not to extrapolate the “fair value” of a stock. We 
have already been introduced to the Gordon Model, P = D1 /( K-—G). The simple 
adjustment that we make is to solve for ‘‘K’’, which becomes, (D1 / P)+G=K. A 
modified dividend yield using the next expected dividend rather than the current, and 
summed with the growth rate will produce a cost of equity. The major problem with 
using the Gordon Model is that it is so dependent on the fundamentals of the company. 
And - obviously — like any other dividend discount model, it can not be used with firms 
who pay no dividend. Ultimately, it is a better statement of the reinvestment rate, “the 
expected rate of return” than an equity based, comparative, “required rate of return’’. 
However, because it meshes well with the earnings and funding characteristics of a 
company, it has many more uses besides determining a cost of equity. 

4) The Capital Asset Pricing Model (CAPM): This model is the preferred choice for 
capital structure analysis. Despite years of academic and professional disparagement, 
the concept continues to thrive like a Darwinian “missing link’. With a high volume of 
literature to both support and excoriate it, the CAPM seeks to be the essence of risk 
comparison but falls far short of any claims to precise accuracy. What it does beyond 
dispute is to compare any security to a market index in a linear fashion. It then 
multiplies a derived comparative number by the difference between the index and what 
is termed, the “risk-free” rate, and then adds that figure back to the risk-free rate. In 
effect, it compares two sets of numbers: 1. The individual security with the market. 2. 


The market with what is thought to be a risk-free yield (usually the ten year treasury). 
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It is this “‘required return” that forms the cost of equity, and the proverbial “rate of 
return on companies with similar risk’. No other method better incorporates the force 
of the market with a comparison between alternatives, i.e., the individual security and 
the risk-free rate of return. 

The key to this model is the comparison factor. The CAPM uses regression 
techniques (see the chapter on statistics), and derives a comparison factor named 
‘‘Beta’’, which is essentially, A Y / A X, the familiar “rise over run” - on a graph. In 
fact, the CAPM is basically a straight line in the form of Y = A + B(x) with some 
modification, and therein lies its downside. Most financial variables have an ongoing 
multinomial relationship that constantly changes and forms a curve. In one week, for 
example, the relationship between assets and earnings might be linear, but in the next 
week they might assume a polynomial relationship of the fifth degree. While true 
linearity breeds certainty, it is rarely encountered in finance and its presumption can 
lead to poor decision making - witness the implied chaos of wage and price controls in 
the early 1970s to observe just one example. 

The CAPM needs to be perceived as a valuable but potentially misleading tool. 
When used correctly, each method of determining the cost of equity will tend to 
corroborate the other in the domain of change - albeit at a different absolute level; that 
is - if the change in the cost of equity while using the “risk premium” method is 20 %, 
there will be a corresponding increase using the CAPM method, but each respective 
method may yield a different value. The cost of equity is a measure of comparative risk 
and not an accounting standard. Used in isolation, however, the CAPM is susceptible to 
periodic instability that will lead to incorrect decisions. As much information about 
leverage, the business cycle (whether the Fed has raised or lowered rates) and other 
methods must support the use of the CAPM. Ultimately, performance in one year will 
be compared to performance in the previous year, and the emphasis must be placed on 


consistency. As long as the same methodology is used in the comparison, the forces 
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acting on the stock will be very similar and will be measured in similar ways. It is when 
two different methodologies are used that trouble arises, because the components of the 
measurements will be so different. The E / P method, for example will measure market 
price much more than the “risk premium” method which will measure the comparative 
risk on debt. Thus, the absolute values of these costs may be totally different, but when 
used properly in the context of capital structure, each points to optimality; the 
dynamics of change define their utility. 

5) Consensus Methods: The logic behind combining methods into a “fusion” cost of 
equity stems from the opposition of fundamental forces. For example, combining the 
return on equity (ROE) with a market based method like the “E / P’’, utilizes the 
difference between book and market values which is an implicit factor in the cost of 
equity. Similarly, combining the CAPM method with the Gordon model gives weight to 
both market comparisons and internally generated company fundamentals. The 
judicious use of these combinations gives the analyst an advantage when gauging 
changes in risk, and in some specific situations, forms a more accurate measure of the 
cost of equity. 

The most frequent use of the cost of equity is not in investment analysis, but in 
capital budgeting. When a corporation outlines the capital needs for future projects, 
accuracy and precision are a premium. More mistakes are made from underestimating 
the need for capital inputs than any other - partly because the political necessity of 
“telling the truth’ about a project can actually undermine it. While many companies 
use sophisticated Monte Carlo analysis to forecast a potential cost of equity, historical 
data with consensus techniques may work for others. 

One such method is to regress each of the methods against the performance of the 
stock over a five year period in one multiple regression. The dependent “‘Y” variable is 
the five year performance of the stock, while the methods act as the sequence of X 


variables. The coefficients of the regression will be the weights of each method in the 
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consensus. While this method is linear, it will allow the analyst to cite the most 
historically accurate method and to better understand the forces behind the stock’s 
changes. 

THE CAPM AS A BUILDING BLOCK FOR CAPITAL STRUCTURE ANALYSIS 

The CAPM is integral to an area of finance that commands the utmost respect - 
modern portfolio theory, the combination of securities that will diversify away risk and 
maximize returns. Its use in capital structure analysis, however, is not so comprehensive. 
In fact only part of its potential is realized in deriving a cost of equity. While it is typical of 
an eclectic system like capital structuralism to use what is practical, the student/investor is 
encouraged to study this model from the perspective of creating a working portfolio - one 
that maximizes the mean return while minimizing the standard deviation thereof. 

Any discipline that is as probabilistic as finance must adapt to existing conditions, 
sometimes trading utility for structured precision, but nevertheless encouraging 
experimentation. For example, many professionally accepted statistical techniques assume 
“normality” where none exists. That is: they describe a probability distribution with a 
central tendency around a mean and an area that is defined by a set number of standard 
deviations. The reality of financial data is that it is actually “heteroskedastic” - defined by 
extremes with heavier weights at the ends. The area defined by a handful of “big winners” 
and a lot of “losers” is heavily skewed. Indeed, if finance worked like physics which is 
mathematically precise and predictable (on a non-theoretical level), then much of the 
return would be extracted from it. The distribution would be like a savings account at a 
bank - highly predictable but with little return - almost a flat line. By its very simplicity 
and flexibility, the CAPM can be used in several different ways — as an investment tool, for 
portfolio management, or for capital budgeting. However, the investor must realize that it 
describes only a “‘best estimate”’, given a narrow range of variables, for a brief moment in 


time. 
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If one concept can characterize capital structure theory it is that every decision 
requires a balance between competing alternatives - a tradeoff. The market - en masse - 
will make this decision when it favors investment grade bonds over the equities market - 
the classic flight to quality that occurs in a downturn. The financial executive makes this 
tradeoff when he or she decides to raise dividends and retain fewer earnings. The 
individual investor makes this decision when investing in a debt laden company rather than 
a high-flying cash generator that has just peaked. Essentially, all of these tradeoffs have a 
single element in common with the CAPM: whenever more risk is engaged, a greater 
return is expected. 

The capital market line displays this tradeoff graphically, using the market rate of 
return and the standard deviation of the market as measures of risk. 

Figure 5-1 


Market 
Return C 


Standard 
Deviation 


The green curve is a combination of stocks that encompasses the market. At point B, there 
is almost zero risk (no standard deviation), but notice that both the return and standard 
deviation are less than they are at point A where the greatest return with the smallest 
standard deviation is achieved. Point B is termed “the risk-free rate of return”. While no 


security is truly “risk-free”, because of inflation and the nominal probability of 
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catastrophe, this point represents U.S. treasuries and has the lowest amount of investment 
risk associated with it. On the other hand, point A represents the “efficient frontier” which 
is where fund managers and investors want to be. Speculators (and unscrupulous fund 
mangers) will choose point C because it has the highest return associated with it. However, 
most professionals would eschew this point because the chance of loss is too high. 

Points above the line have a higher level of return given any level of risk associated 
with them. These points are only temporarily achievable and there will be forces that put 
downward pressure on their prices. Analogously, points below the line would have more 
risk than warranted by their returns, and have upward pricing pressure on them. In fact, 
reality dictates that in many cases the returns will not substantiate the risk incurred, and a 
portfolio can languish for many years without moving toward the line. However, the 
investor should realize that some optimal portfolio exists even during recessions, and that 
the risk/return line would change in proportion to the change in the market - inclining 
during a bull market and flattening during a bear market. In effect, the slope of the line 
changes when the risk/return characteristics of the market change. In bull markets, it is 
typical to gain large returns with little risk, and so the capital markets line inclines. Ina 
bear market, any amount of risk incurred seems to yield negative results, and so the line 
flattens. 

The capital markets line displays the theory of risk behind the CAPM, but it should 
not be confused with the CAPM itself. The capital asset pricing model is actually a 
compendium of the capital markets line, and the regression line of an individual security 


against the market. That regression line is called the “characteristic line’. 
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Figure 5-2 
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This line is usually developed over five years of returns, using monthly changes in the stock 
price and the market, for a total of 60 data points. The monthly return and number of data 
points makes the comparative numeric change, “‘beta’’, less susceptible to error through 
volatility. The market data is usually derived from a widely encompassing index like the S 
& P 500, but much debate has centered around which index if any, can truly interact with 
this model because each has discrepancies that bias its distribution. 

The “‘Y” intercept or “alpha” component has a litany of its own. Portfolio managers 
are quick to point out the relevancy of alpha to the particular situation of the company. A 
comparatively large or small alpha can indicate everything from industry dominance and 
protectionism to a decaying company with a predilection for bankruptcy. What the 
investor needs to know is that interpretation of alpha leans heavily on investment 
experience with the characteristic line, and that extreme Y intercepts point to less 
association between an individual company and the market. 

The proper method to calculate the CAPM is as follows: 
e¢ 1. Calculate the characteristic line as stated. The “‘Y” data are the percentage changes 


in stock price over sixty months for the individual company. (N + 1) entries of the type 
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((March Price / February Price) - 1) will produce a decimal percentage. Sixty-one of 
these entries will produce sixty working data points. The ‘‘X” data are the market 
changes over the same period. If needed, refer to the chapter on statistics. Once the 
student gets used to doing these regressions in a spreadsheet like Excel, the process will 
be swift and mechanical: data can be inputted and regressions processed in less than 
thirty seconds. Once a regression line is formed, the coefficient of X is the “‘beta” 
component. What happens to the Y intercept, “alpha”? While alpha is not entirely out 
of the purview of capital structure, it is used to gauge the relevancy of beta. A 
comparatively extreme “alpha”, in combination with a low correlation coefficient (R) 
would indicate that the association of the firm with other companies of similar risk is 
weak. 

¢ 2. The risk-free rate is the average yield for the ten year Treasury bond over the period 
of the regression - usually five years. In subsequent chapters, we show how to create a 
‘Federal Reserve bias”, by using a shorter span. However, the proper method is to use 
the average over five years, because the beta component should correspond to the same 
length of time as the other components. 

¢ 3. The average market return over the five year period is inputted 

e¢ 4, The three components are arranged as follows: Risk free rate +(Beta)(Market rate - 
Risk free rate). 

The difference, (Market rate - Risk free rate) is especially significant. This difference is 

called the market risk premium and delineates the excess return of the specific market over 

the risk free rate. Although the CAPM is not exclusive to the stock market, and can be 

applied to other assets, the market risk premium is especially significant in that arena. In 

essence, the difference serves as a good indicator of how strong the equities market is 

compared to the fixed income market; a large risk premium will peak and then shrink 

when interest rates are raised to combat inflation. In fact, the business cycle is often an 


expression of the size and acceleration of the risk premium. At the beginning of a recovery, 
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the risk premium begins to widen; fund managers sell bonds and buy stocks. Although 
selling bonds will raise yields, the stock market accelerates at a much faster pace. At the 
peak of the equities market, demand for equity is at its highest point which raises the risk 
premium. Eventually, inflation creeps in, rates are raised and businesses have a harder 
time staying afloat. The equities market declines much faster than rates can be lowered, 
and the risk premium is lower as well. Analogous to the difference between the rates of 
change of earnings and the cost of capital, the acceleration difference between the risk-free 
rate and the market rate determines performance in the capital markets. While earnings 
and the cost of capital work on a microeconomic level, the components of the risk premium 
work on a macro level. This sensitivity to the interaction between credit and equity 
markets is one reason that the CAPM is a good tool for gauging the cost of equity: capital 
structure is dependent on the business cycle and the inherent changes of risk in various 
sources of capital. 

Part of the value of the CAPM is that it is so flexible. It can be used on any asset 
(commodities, real estate, junk bonds), but it also defines different types of risk. The beta 
component is called systematic risk and is non diversifiable. However, the “Y” intercept in 
the regression is called the “alpha” component and may be combined with other assets to 
diversify away risk. The main purpose of the CAPM was to enumerate these risks more 
clearly and create an investment pattern that allowed the investor to take a broader look at 
the reasons why a stock rose or declined. The premium was in finding the combination of 
securities with the greatest return per unit of risk. 

Harry Markowitz pioneered modern portfolio theory nearly fifty years ago (as of 
2008). Although the CAPM developed into a necessary adjunct, the connection between 
portfolio diversification and capital structure (a portfolio of capital funding) was not so 
readily apparent. The flexibility that the CAPM engenders, however, may have led to some 
of its lack of acceptance in the academic community. It combined flexibility with linear 


constraints, which is an odd mathematical combination: it needs to maintain a straight 
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line, but it does so by reconciling variables that would not ordinarily have a linear 
relationship. In fact some professional rejection occurred after the famous Black, Jensen 
and. Scholes study of thirty-five years of stock performance. They found that although the 
actual relationship between beta and average monthly returns matched the theoretical 
model, there were several periods where the relationship was inverted: that is - a 
downward sloping curve was encountered that described less return with more risk. Since 
the validity of the CAPM is contingent on a risk - return tradeoff, Wall Street quickly 
rejected the concept and became more enamored with technical analysis. 

Figure 5-3 


Black, Jensen and Scholes Study 


Return Actual 
Theoretical 
Beta (35 Years) 
Figure 5-4 
Return Theoretical 


Actual 


Beta (1957 - 1965) 


117 


Naturally, such a comprehensive and imperfect model has stimulated many 
attempts at improvement. The original model can be attributed to a unified effort by 
Sharpe, Lintner, Treynor and Mossin, all of whom tried to elaborate on it through other 
techniques like the “single index model” or “‘multiple index model’’, which are termed 
‘‘market’ models more conducive to displaying the actual behavior of a security. The 
original model also had a bevy of rules that made it difficult to apply in a realistic situation. 
These empirical constraints were as follows: 

e 1. Investors are risk averse. They prefer more return and less risk on a constant basis. 
. Firms can lend and borrow at the same rate. 

. No taxes or transaction costs exist. 

. The market portfolio (index) chosen is the appropriate one. 


. Investors are more concerned about domestic currency returns than exchange rates. 


e 
N a _ Ge N 


. Betas are stable 

Every one of these rules will be overturned in an investment scenario, and different 
combinations will be either in place or suspended at any given time. While adherence to 
these rules removes some of the conceptual liability the model would have if a stock did not 
behave as expected, it also opens up several more avenues of theoretical approach. What 
are the effects of high taxes on the model? What if the dollar is slipping and I want to 
apply the model in Euros? Does the model work better for a stock with a rock steady 
beta? These are essentially investment questions and outside the purview of capital 
structure. However, like the Miller/Modigliani model which also has stringent rules, 
experimentation is encouraged because the rules are impossible not to break. Whenever 
theory straitjackets behavior, it is tempting to invent some way around it. 

AN ESTIMATE OF RISK AND NOT PREDICTION 

Part of the inconsistency of the CAPM has stemmed from its use by fund managers 


who expect it to be a predictive tool. In this case, variation is confused with performance: 
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variation with the market is expected to present a forecast of expected behavior, i.e., if the 
market goes up 17 %, then a beta of 1 will do the same. However, the equivalence of 
variation may not lead to the “‘cause and effect’’ relationship required by prediction, and 
each stock has a unique “alpha” component that is not so easily quantifiable. In fact, the 
myriad components of alpha have as much to do with a stock’s actual performance as 
beta; a large alpha signifies a stock that will rise even as the market is stagnant. 

When using the CAPM as a proxy for the cost of equity, one period of equity risk is 
compared to another, and the required rate is not used as a gauge of absolute performance. 
Since we are measuring risk and not combining portfolios, a skeptic may ask, ‘‘What if the 
risk-return line suddenly begins inverting for one comparative year and not the other?”’. 
In other words, the analyst would wrongfully interpret an increase in risk as a decrease in 
risk. Obviously such a prospect can be embarrassing and financially disastrous. For this 
reason, the analyst must stay well diversified in his or her measurement activities - 
resorting to other cost of equity measurements as well as relating it to the proportional 
increases in debt. For example, if the proportion of debt to equity rises, and yet our CAPM 
measurement of the cost of equity diminishes, we know that something may be awry, 
because more leverage is supposed to increase that cost. At times, a firm can substantially 
increase earnings, but decrease the cost of equity simultaneously. Since earnings and the 
cost of equity are highly correlated, examination of the ‘“‘alpha’’ component in the original 
regression may hold the key to the mystery. An alpha that increases in a rising market, 
even while beta shrinks, will improve stock performance but reduce market risk. 
Therefore, it is to the investor’s advantage to inter-relate the three components of the 
CAPM, even if using some other method of analysis. The return on the market, the risk- 
free rate, and beta interact in ways that make the market more comprehensible. If we 
disassociate risk from absolute performance (market returns), we can extract the 
components of the cost of equity and add them to capital structure analysis for a more 


comprehensive perspective. 
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Besides the sometimes-periodic dysfunction of the CAPM, the analyst must contend 
with what is termed, “look ahead bias” - the fact that data is only available subsequent to 
company performance. In other words, the earnings data may describe a totally different 
company than the one that is currently functioning. When an economy undergoes a 
fundamental shift into a different phase of the business cycle, data lags the performance of 
the given sector. The investor, who eyes “a hot stock’’, makes the mistake of buying a 
company whose earnings will do much worse than currently expected. Unfortunately, even 
quarter to quarter observation by analysts will fail because there is no guarantee of 
continuation. When capital structure analysis focuses on proportional capital changes, it is 
because they are more indicative of a trend than past earnings; it is almost prohibitively 
expensive to make major changes in capital structure and then try to “undo” them. For 
example, few companies will merge in consecutive years or issue large amounts of stock on 
top of each other because of fear of dilution. As covered in the chapter on the cost of debt, 
most proportional rises in debt will occur in subsequent years because there is a lag time 
before the investment begins to pay off. Thus, any anticipatory changes in earnings are 
derived from capital shifts rather than observed momentum from quarter to quarter. 
Momentum is a function of being in a favorable leverage state that is trending. 
ANOMALIES PERTAINING TO THE USE OF THE COST OF EQUITY IN CAPITAL 
STRUCTURE ANALYSIS 

In a previous section, it was stated that using book values to determine the total cost 
of equity (percentage cost multiplied by equity - either market or book values) was 
considered improper. Market values reflect the true total cost of equity although some 
textbooks use book values for the sake of simplicity. One of the main tools in capital 
structure analysis is the production of a “hybrid cost of equity’? which uses the CAPM 
derived required rate of return, and then multiplies it by the book value of stockholders’ 


equity. In effect, we combine market risk with changes in equity that are “organic” - either 
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increases in retained earnings or new stock issues. The more random and speculative 
market values are filtered out. 

Another tactic is to modify the risk premium. In certain markets, the risk premium 
will narrow enough so that there is absolutely no reason to be in the market other than 
speculation: the risk- free return is actually larger than the return from the market index. 
Under these circumstances, the cost of equity might even be measured as negative! To 
calculate a usable risk premium, capital structuralists will harbor an assumption that has 
historical credibility, but may not be currently operable: the market risk premium is given 
a “floor” of at least five percent. A stock market with very low risk premiums is simply not 
sustainable for a long period. If an investor can get a larger and more stable return from 
investing in a certificate of deposit which has zero volatility, there is no reason to invest in 
stocks except for speculative purposes. Researchers have estimated the average risk 
premium to be between four and one half to six percent and it will be this number that will 
be inputted into the model when the actual premium dips below it. Essentially, we are 
imposing an artificial equilibrium factor onto the market to make the cost of equity a 
workable percentage figure. However, when the market risk premium goes well above five 
percent, we use that figure to emphasize increasing risk. Thus, when derived from the 
CAPM, the cost of equity has an upward bias because it is meaningless as a gauge of risk at 
extremely low levels of the risk premium. 

ADAPTIVE EXPECTATIONS VS. RATIONAL EXPECTATIONS 

Previous sections encouraged the student/investor to do a sixty month regression on 
both an individual stock and the market while using the average market returns and ten 
year yields as inputs into the CAPM. The “rational expectations hypothesis” which 
professes that investors take all information into consideration when making a decision, 
would encompass such a long regression; any rational decision would consider the 
possibility of reversion to the mean. On the other hand, an “adaptive expectations 


hypothesis” would give more weight to recent events when making a decision. For 
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example, any acceleration of interest rates in the near-term would make us believe that 
inflation was becoming an obstacle. 

Both of these hypotheses have merit, depending on the time frame of the forecast. 
When capital budgeting for a long project, an analyst who chooses five-year averages may 
be closer to determining the actual cost of equity, than one who projects several current 
scenarios. However, capital structure is constantly changing because the optimum target is 
in a state of continuous flux. Adapting the cost of equity to reflect current risk-free yields 
and market returns while maintaining the long-term beta is a combination that will bias 
the measurement in favor of the current market. If the investor chooses to input the actual 
yearly figures for market return and ten year bond yield, the result will be a much greater 
or less required rate or return; any market surge or interest rate hike will be a determining 
factor in this “adaptive” cost of equity. The long-term regression with long-term averages 
will be less volatile but less an accurate reflection of the current situation. Again, we are 
doing periodic comparisons of the cost of equity: as long as we do uniform applications for 
each year, the results will be comparable. For example, allowing the first year to be a five- 
year average while using current market returns and interest rates in the second year, will 
violate this uniformity. Even if we choose the E / P “rule of thumb” method, we can get 
functional results as long as the method is applied equally to each comparative year. That 
is: we can never mix one method with another or especially use different averages when 
comparing different years. While each method may yield a different absolute percentage, 
our objective is to determine which year has the lesser or greater amount of equity risk - a 
function of change in the derived cost. 

How about beta? Should we modify it? While betas have proven to be unstable, 
modifying beta in a one year regression, for example, would be counterproductive. A 
short-term beta would simply reflect the external risk of reaction to the market for that 
year only; if we have already used the current market rate for that year, the modification 


of beta would lead to redundancy and volatility. Even in the Black, Jensen and Scholes 
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study that observed the instability of beta over a long period, the theoretical thirty-five 
year rate was closely correlated with actual returns. In fact, reversion to the mean is 
typical for beta which seems to exonerate the rational expectations hypothesis - at least for 
this measurement. The real difference in this area is confusion between the concepts of 
performance and risk. A fund manager may use the required rate of return, ex-post, as a 
measure of performance and a wholly short-term CAPM will yield volatile results that 
exhibit the increase in stock price for that year; but any stock chart can tell us the same 
thing. When we do a long-term regression and modify the CAPM with current market 
inputs, we can compare this figure to the figure that uses the proper five year (long-term) 
averages and obtain a measure of risk. If we are currently below the long-term figure, we 
can look for a rise in the required return and vice-versa. Thus, adaptive expectations can 
not only gauge the risk of a stock, but they can define our position in the business cycle as 
well; any declining risk premium with a larger risk-free rate would indicate a market top. 
While such observations must be taken in context, i.e., sometimes markets are incoherent 
and lack even random logic, there is often a discernible pattern. 

THE DECOMPOSITION OF BETA 
(The reader is referred to the chapter on statistics and mathematics if the concept of 
covariance is confusing) 

Any beta coefficient can be broken down into the ratio COV(y,x) / Variance of x. In 
a stock beta, “‘x” is equal to the distribution of market return changes, while “‘y” is equal to 
the distribution of an individual security’s changes. Essentially, the x coefficient in a 
regression line which we term, “beta” is made up of the covariance of x and y divided by 
the variance of x. Any covariance can be obtained from a regression by multiplying the 
correlation coefficient, “‘R’’, by the product of the standard deviations of x and y. The 
expression is simplified as Ro(x)o(y) Thus, when we obtain beta from the characteristic 
line, any large or small correlation becomes an implicit part of risk, and the degree of risk 


depends on all three factors, R, o(x) and o(y). 
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Two simple rules to apply to covariance are: 

¢ 1. The covariance of a sum COV(x+y) with another element, ‘“‘m’’, (COV(x+y, m)) is the 
sum of the covariance of each element of the original sum (x+y) with the other element. 
This is equal to COV(x,m) + COV(y,m). 

e 2. When a constant is multiplied by one element in a covariance, it can be factored out 
and multiplied by the entire covariance - example - COV(c x , m) = c COV(x, m) 

The most simple way to envision beta is thus, COV(Return on the stock of a company, 

Return on a market index) / Variance of the return on the market index. The same 

expression reduces to: (R o(x)o(y) )/ Se 

In the mid 1980s, the research team of Mandelker and Rhee did much to provide the 
financial logic behind the decomposition of beta. They theorized that since stock prices are 
the present value of future earnings, there is a net income factor in each stock price change. 
Moreover, there is some return on equity that is also implicit in stock price changes and 
that this constant could be factored out and then multiplied by the series of earnings 
changes. According to rule number two above, COV(ROE x % A Net Income, Return on 
the market) / Variance of the Return on the Market = ROE x COV(% A Net Income, R 
market) / Variance of R market. ‘“R market” is merely the return on the market and is not 
a reference to the correlation coefficient in the regression. 

If the reader will review the chapter on leverage, he or she will remember that total 
leverage multiplied by the percentage change in sales yielded the percent change in net 
income. The change in sales and the change in operating income (EBIT) cancel out and 
yield the change in net income: (% A Sales) x (% A Net Income / % A EBIT) x (% A EBIT / 
% A Sales) = (% A Net Income) In a stable company with controllable leverage, this change 
in net income was derived from using total leverage as a predictive tool. If we substitute 
DFL and DOL for the degrees of financial and operating leverages respectively, the change 


in net income, % A Net Income , is equal to (DFL) x (DOL) x ( % A Sales). 
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We can substitute this expression for the change in net income in the original 
covariance to yield: ROE x COV((DFL) x (DOL) x ( % A Sales), R market) / Variance of R 
market. We next do an exchange of constants. Both DOL and DFL are constants as is 
ROE. We factor the leverage constants out of the equation, while re-multiplying ROE back 
into the equation and eliminating decimal percentages. In this new model, we have two 
new subscripts, p = previous year and c=current year. Thus, ROE = Net Income(p) / 
Equity(p). The entire expression is now: 

(DOL)(DFL)COV[(Net Income(p)) x (Sales(c)) / (Equity(p)) x (Sales(p)), R market] / 
Variance of R market. To obtain this expression, we reasoned that % A Sales is equal to 
(Sales(c)) / (Sales(p)) - 1, and when multiplied by the ROE constant, Net Income(p) / 
Equity(p), it is equal to [(Net Income(p)) x (Sales(c))] / [(Equity(p)) x (Sales(p))], which 
becomes the first term in the covariance. We eliminated decimal percentages by using the 
ratio of current year / previous year and then subtracting one (‘1’’). 

For the second time, we again factor out ROE. This final expression is: 

(DFL(c)) x (DOL(c)) x (ROE(p)) x COV(Sales(c) / Sales(p), R market / Variance of R 
market 

In effect, it is the current total leverage multiplied by last period’s ROE, and again 
multiplied by the covariance of the periodic ratio of sales with the market index. This 
expression is then divided by the variance of the market index. Notice that sales is no 
longer a percent change but the return on the market and variance of the market remain 
decimal percent changes. 

Mandelker and Rhee used theoretical assumptions, the first and foremost being that 
the return on a stock can be decomposed into a return on equity and a series of net income 
changes. The second major assumption, which is backed up by leverage theory, was that 
the percentage change in net income could be derived by multiplying total leverage by the 
percent change in sales. That is a mathematical fact attributable to the nature of the 


components in the equation. The first assumption, however, is more controversial because 
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it assumes that a stock is worth its intrinsic value in net income relative to the amount of 
equity - without being discounted at a specific cost, which is the cost of equity. That is a 
disposable circular argument , because the equation defines several important relationships 
among the components. 

From a capital structure perspective, the decomposition identifies the key elements 
of risk. Although the argument for a precise decomposition remains elusive, Mandelker 
and Rhee gave us a series of significant variables and connected them in a logical manner. 
While it may seem pretentious to attribute the return on a stock to wholly known 
components, both ROE and the increase in net income have greater long-run correlation 
with stock increases than most any other element with the exception of earnings per share. 
Producing a valid beta measurement then, might just require a long-term regression that 
contains the relationship of ROE and net income increases as prime components. 
Moreover, the use of both total leverage and the growth rate of sales, Sales(c) / Sales (p) 
also contribute to the overall induction. Steady sales can allow more financial leverage to 
be used, thus limiting the amount of equity issued. By using the degree of financial 
leverage (DFL), Mandelker and Rhee made equity an implicit variable in the 
decomposition. Note that the ROE was the previous period’s and that the leverage is 
current; the assumption of implied changes in equity is clear. 

Therefore, on a pragmatic basis, we can use these identified variables to gauge risk. 
We need not submit them to actual beta equations because they exist in the domain of 
probability; some element will always be “‘out of sync” with the actual results of a 
regression. The variables are: 
¢ 1) A Net Income and its standard deviation 
¢ 2) ROE, the return on equity 
e 3) A Sales and its standard deviation 
e¢ 4) The degree of operating leverage 


e¢ 5) The degree of financial leverage 
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¢ 6) A Return on the market and its standard deviation 

¢ 7) The variance of the return on the market 

The reader should observe that the cost of equity is related to the changes in net income 
and existing equity, but is neither the return on equity (ROE) nor the percentage amount of 
growth in net income. It combines market forces with internal corporate dynamics to 
produce a risk factor entirely separate from income fundamentals. 

While the decision to add or subtract equity is crucial to forming a total cost of 
equity - that is: the percentage cost multiplied by common stockholders’ equity - we 
develop those calculations in other chapters. The essential observation is: the subtle 
connection between a sustainable return and the cost of equity. The key word is 
“sustainable”. Within our decomposition of beta were several types of standard deviations 
which stand as the generic statistical measurements of risk. The smaller the standard 
deviation, the more sustainable is a flow of income. Equity risk is a composite of these 
other risks and when compared to actual net income, adds a different dimension to that 
figure; net income is a derived deduction of accounting costs like interest and taxes from 
operating income. On the other hand, the cost of equity is an opportunity cost, an implicit 
economic cost derived from several risk factors that incorporate market variance with an 
individual company’s performance. Much of the practical application of capital structure 
theory comes from the conflict between these two elements - the concrete, financial 
statement-profitability of net income, with the theoretical risk factors of the cost of equity. 
Together, their relationship points to the concept of economic profit, and the development 
of variants such as “Economic Value Added ®*, and “the capital dynamic”. These 
relationships are ex-post indicators of performance but ex-ante estimates of the amount of 
equity financing a firm can viably do. When the objective is to increase periodic economic 


profit, balancing the correct amount of equity with the risk of any changes in required 


> The acronym “EVA” and the term “economic value added are registered trademarks of Stern Stewart, Inc. 
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return is counterpoised with the amount of net income. These three elements are always in 
conflict: to create more income tends to require more equity which causes more risk when 
the cost of that equity gets too high. 

BALANCING LEVERAGE, RISK, AND THE CAPM 

One misconception that both students and financial professionals harbor is that the 
optimal capital structure is a function of cost rather than risk. In effect, they believe in 
“shopping” around for the lowest priced capital and then combining it with the right 
weights of equity and debt to achieve an optimum. Thus, besides flotation costs, the cost of 
equity would be the cost of diluting earnings per share by a specific amount. To illustrate 
this concept, consider a company with earnings of $100 and 100 shares outstanding. The 
price of the stock is $20 per share and EPS would be $1. If the company needed to expand 
and issued 25 more shares for a total of 125 shares outstanding, a total of $500 in capital 
would be raised. However, because of flotation costs of -let’s say 2 % - and a dilution 
value of ($1 -(100/125)) x (125 shares) = 25, the cost of equity is (2% x 500) + 25 =35. This 
myopic approach to pricing equity turns it into an accounting cost. Retained earnings 
would be similarly priced by the administrative cost differences between keeping it in an 
interest bearing account and managing cash. 

Cost is a function of risk. When measurable risk is at an optimum, the cost of 
capital is minimized. But - an optimal level of risk may not be the least risk or the greatest 
risk but a level that is perceived by the investing public to be the best for the firm. The 
subjective connotation of “best” is objectified by measurements from credit agencies, and 
further substantiated by the present and projected cash-flow of the company. 

While equity bears its own costs and risks, those firms who choose to finance with 
debt have the added ability to affect the cost of equity by increasing or decreasing its risk. 
Pure logic would dictate that if a company changes its default probability, then the risk of 
owning the stock should go up or down. A firm that finances with “junk” bonds should 


have a very high cost of equity as well. Indeed, there is a relationship between the cost of 
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both debt and equity that we treat as deterministic for practical reasons. The 
Miller/Modigliani proposition II stated that more leverage increases the risk and cost of 
equity. It essentially stated that the required rate of return on equity was a function of the 
amount of leverage, the interest rate and the corporate tax rate. While the 
Miller/Modigliani propositions were postulated in the domain of many constraints, the 
development of the CAPM allowed the freedom to measure an estimated amount of change 
in the risk of equity due to changes in leverage. The effect of leverage on the cost of equity 
was now being comparably quantified. 
BETA AND LEVERAGE 

Robert Hamada took the relationship between beta and capital structure to new 
heights. His seminal article in the May 1972 edition of the Journal of Finance was entitled 
“The Effect of the Firm’s Capital Structure on the Systematic Risk of Common Stocks’’. 
Essentially, Hamada developed the standard on the theory: not only was the principle set 
forth that more debt raised equity risk, Hamada told the reader by how much and by what 
mechanism. In fact, the CAPM could be used to draw the same conclusions as 
Miller/Modigliani, which further substantiated their research: in a world without taxes, or 
bankruptcy costs, capital structure was immaterial, but when taxes were added, the 
optimum proportion was one hundred percent debt. These extreme corner solutions 
eliminated the concept that capital costs were determined outside of the confines of the 
corporation; they were not dictated by the macro economy, only affected by it. Therefore, 
a combination of tax policy, and managing default risk would determine the amount of 
leverage and have an effect on the cost of equity. 

For many years, a common observation was that more leverage in a publicly traded 
company led to greater volatility in the stock. World events appeared to affect debt laden 
companies much more than unlevered ones, which was correctly attributed to the link 


between exchange rates, inflation and interest rates: leveraged companies were at the 
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mercy of a “creditor chain” - from banks to foreign suppliers, and the increased number of 
variables that affected the flow of earnings made the stock more sensitive to changes. 

Hamada gave analysts an imprecise “‘ball park” figure for changes in equity risk 
due to leverage changes. Again, the foundation is linear because the best estimate of 
extreme variation in either direction is a straight line. Essentially, beta had two states: an 
unlevered state in which risk would flow mostly from operations because the company had 
no debt, and secondly, a leveraged state that reflected changes in the level of debt. 
Through a simple transformation of beta, the analyst could observe how much risk was 
added to the stock after a certain amount of debt was increased, and even observe the risk 
in a stock that was attributable to operations (business risk) alone. Given the restrictions 
of the CAPM, a mathematical proof could now be set up that indicated how leverage 
increased beta. Moreover, it became apparent that the optimal capital structure was 
founded as much upon the effect of leverage on the cost of equity, as it was on prevailing 
interest rates. Although beta is affected by myriad other variables and a precise 
determinant is elusive, this new view of leverage emboldened the field of risk management. 
A “ball park” figure was certainly better than none at all, and now analysts could 
experiment with combinations of different capital sources and levels that purportedly 
minimized risk. 
A SIMPLE EQUALIZER 

To make Hamada’s analysis workable, only four inputs were necessary. They were: 
¢ 1) The current beta of the stock which was available through regression 
¢ 2) The market value of debt 
¢ 3) The market value of equity 
¢ 4) The current effective corporate tax rate 
These variables were combined in the following expression: 
(1 + [(1-tax rate) x Market value of debt / Market value of equity]) 


Thus, the unlevered beta became a function of the current beta divided by this expression: 
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Unlevered beta = Current beta / (1 + [(1-tax rate) x Market value of debt / Market value of 
equity ]) 

The levered beta became: 

(Unlevered beta) x (1 + [(1-tax rate) x Market value of debt / Market value of equity]) 

A change in the beta due to more leverage became: 

(Original beta) / (1 + [(1-tax rate) x Old Market value of debt / Old market value of equity]) 
x 

(1 +[(1-tax rate) x New Market value of debt / New market value of equity]) 

If the risk of equity is dependent upon the amount of debt, does it follow that the 
cost of debt determines capital structure? Only so far that interest rates are a “perfect” 
transmission mechanism for both government policy and the probability of default. While 
the cost of debt is a contributing factor through the effect of interest rate changes in the 
macro economy, the “‘real’’ cost of debt is the cost of bankruptcy which is attributable to 
the interface between operating income and the amount of interest expense, as well as how 
assets are structured in the firm. Banks charge interest based on credit worthiness which 
stems from the ability to cover a loan. The steady cash-flow that is implicit in such 
coverage is an outgrowth of operating risk and the amount of debt already incurred. Since 
more debt increases the probability of default, it raises the cost of equity. While more debt 
may lead to higher interest payments, higher interest rates alone will not lead to more 
equity risk. 

The relationship between beta and the probability of default has not been well 
developed. One would expect inordinately high or low betas to foreshadow the inability to 
make payments on interest. However, beta is not a measure of performance but of 
volatility. While more debt may increase both beta and the probability of default 
simultaneously, a firm that is near bankruptcy when the market surges may have a stock 
that languishes. The inability to make payments may stem more from a lack of income 


generation than it does from too much leverage. As in Mandelker and Rhee’s 
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decomposition of beta, sales that are languid could counterbalance the effect of higher 
leverage, making beta non-reactive. In that case, the “alpha” variable in the regression 
would takeover and become very low. Even when beta is up, the stock would still under 
perform the market and the correlation, ‘“R”, would be low as well. 

The effect of leverage on beta is most observable when we unlever a firm’s beta - 
that is - finding out how much equity risk it has without any debt. Firms that have a 
comparatively high-unlevered beta, like many tech stocks, can afford little debt before the 
stock becomes prohibitively risky. Analogously, many high debt companies that have 
steady incomes, like utilities, will have low unlevered betas; these companies see little rise in 
the probability of default even when they increase debt, mostly because they are heavily 
regulated. Thus, many firms that have more leverage than warranted by their betas will 
have naturally riskier stocks and become the fodder for speculative betting on Wall Street. 
On the other hand, a stock with too low a beta whose firm is not out producing their 
respective industry may under perform the market because too little risk is being taken. 
The happy medium, of course, is the firm with a low beta stock who is indeed out 
producing their sector; these firms will have large differences between “expected” and 
“required” rates of returns. They will also offer the most return for the least amount of 
risk. 

The strategic implications of Hamada’s research (and many others in that same 
period) should be apparent. Any firm that is wealthy enough to afford the lower interest 
debt financing that is offered at the beginning of a recovery, can increase beta at the same 
time that the market is picking up. When the investment in debt begins to pay off, cash- 
flows improve, attracting more equity capital into the company. By the time the next 
downturn occurs, the proportion of debt to equity will have decreased, diminishing some of 
the higher cost of equity that would have occurred because of higher interest rates and a 
surging market. 


CONCLUDING COMMENTS 
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Any model that purports to be as comprehensive as the capital asset pricing model 


(CAPM) needs to be used with judicious caution. When it is accurate, it can resolve several 


issues: 


1) It can measure the additional risk caused by incurring more financial leverage. 

2) It can measure operating risk and any additional risk derived from the combining of 
assets. 

3) It establishes the required rate of return on a firm’s common stock. 

4) It can be compared to the “expected’ rate of return and used as a “buy/sell” signal. 
5) It establishes the risk of a stock in comparison to the overall market. 

6) It establishes a cost of equity for the company. 

7) It can be used to gauge the business cycle as well as the differences between risks in 
the equity and fixed income markets. 


8) It can be used as a tool in portfolio management to diversify away risk . 


The watchwords in any analysis system are always corroboration and balance. Without 


understanding and seeking out alternative analyses, the investor is “‘putting all of his or her 


eggs in one basket”. That is a risky proposition, by any standard. 


(Back to Table of Contents) 
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APPENDIX: THE MATHEMATICAL RELATIONSHIP BETWEEN LEVERED AND 
UNLEVERED COMPANIES IN TERMS OF THE CAPM 
The capital asset pricing model corroborates the Miller/Modigliani propositions. In 
the case of no bankruptcy and no taxes, capital structure is impertinent; firms that fund 
with equity have an equal amount of risk as firms who fund with debt. However, when 
taxes are applied, the optimal structure is one of all debt; tax deductions on interest give a 
distinct advantage to leveraged firms as long as there is no probability of bankruptcy. In 
this section, we examine the Miller/Modigliani arguments from the standpoint of the 
CAPM. First, we establish the differences between beta in both leveraged and unlevered 
companies, and conclude that they are derived from the amount of leverage. Secondly, we 
use these constructs to exhibit the difference in the cases of both taxes and no taxes. 
1) EQUATING THE LEVERED FIRM WITH THE UNLEVERED FIRM 
Students tend to interpret this proof as referring to two different firms. It is more 

enlightening to think of the comparison as the same firm in two different situations - with 
debt or without it. Thus, the net operating income (NOI) will be the same for each 
situation, but the return on equity (ROE) will be different because in the levered state, the 
firm has to pay interest, but in the unlevered state, it does not. Another assumption is that 
beta is stated in terms of ROE rather than the stock price. Since the stock price will tend to 
mirror ROE over the long-run, making beta a deterministic function of net income and 
equity will display a cause and effect relationship. The certainty that we impose helps to 
exhibit possible trends, although we fully realize that beta and stock price have a more 


volatile and probabilistic relationship. 
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Table 5-2 


LEVERED FIRM (L) 


ROE(L) = Return on Equity for the Levered Firm 


NOI = Net Operating Income 


B(L) = Amount of Debt for the Levered firm 


S(L) = Value of Stock of the Levered Firm 


r = Interest Rate on Debt. Therefore, rB(L) is Interest Expense. 


ROE(L) = NOI - rB(L) / S(L) 


Table 5-3 


UNLEVERED FIRM (U) 


ROE(U) = Return on Equity for the Unlevered Firm 


NOI = Net Operating Income 


S(U) = The Value of The Stock of the Unlevered Firm. S(U) = V(U) = Value of the 
Unlevered Company 


ROE(U) = NOI/ S(U) = NOI/ V(U) 


STEP 1) Note that NOI = (S(U))(ROE(U)). This can be substituted into the NOI of the 
levered version of the company so that unlevered and levered can be equated. 

STEP 2) The levered firm is now [(S(U))(ROE(U)) / S(L)] - [r (B(L) /S(L)]. We merely 
broke the expression into two parts, giving it the common denominator of S(L). 

STEP 3) Determine the beta of the unlevered firm. Remember that beta is a covariance 
divided by the market variance. We are using the unlevered ROE rather than the stock 
price and so: beta is COV(NOI / S(U), R market) / Variance of R market. This is the same 
as COV(ROE(U), R market) / Variance of R market. Remember that R market is the 
return on an appropriate market index. 

STEP 4) Determine the beta of the levered firm. This is more complex because we now 
express the levered firm in terms of the unlevered firm (steps one and two above). First, we 
use the additive law for covariance to combine the entire expression into one covariance. 
Next, we eliminate the constants because they have a value of zero in the covariance. 


Thirdly, we multiply the variables within the covariance by the term S(U) / S(L) to equate 
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the unlevered beta with the levered beta. Fourthly, we factor out this same term (S(U) / 
S(L)) from the covariance. 

a) Using the additive property: BETA(L) = COV(((NOI - rB(L)) / S(L)) , R market / 
Variance R market = (1 / Variance R market) (COV((NOI / S(L), R market))) (COV(rB(L) 
/S(L)), R market). We have broken the expression into two separate covariances. 

b) Eliminate one of the covariances because it is a constant. We eliminate COV((rB(L) 
S(L), R market). Now BETA(L) = (1 / Variance R market) (COV(NOI /S(L), R market) 

c) If we divide NOI by S(U) and then multiply the term by S(U) / S(L), the term NOI / S(L) 
will remain the same. That is BETA(L) = (1 /Variance R market) (COV((NOI / S(U) x 
(S(U) / SL)), R market) 

d) By the law of covariance factoring, we can factor out S(U) / S(L) so that now BETA(L) = 
S(U) / S(L) (COV(NOI/ S(U), R market))(1 / Variance R market) 

Notice that in part d, the leveraged beta is the same as the unlevered beta if we 
multiple the unlevered beta by a factor of S(U) / S(L). The expression (COV (NOI / S(U), R 
market)) (1 / Variance R market) is the beta of the unlevered firm that we stated in step 3. 
Thus, merely by multiplying the unlevered beta by a factor of the ratios of market values 
(S(U) / S(L)), we can determine the beta of the levered company. If the levered beta is a 
given, we divide it by the same term to yield an unlevered beta. 

Both betas are equal by a constant (S(U) / S(L)) that reflect the difference in 
financial leverage. Since the levered firm issues debt instead of stock to raise the same 
amount of capital, this smaller amount of stock will be the determining factor. The reader 
will remember that for the unleveled firm, S(U) = V(U). That is: the value of the unlevered 
firm was totally dependent on the amount of its stock, and so we are comparing a whole 
value (S(U)) to a partial value, (S(L)). This figure will take on some integer value greater 
than 1, making the levered firm’s beta always greater than the unlevered firms - by a 


factor of the amount of leverage. 
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2. USING THE CAPM TO CORROBORATE THE MILLER/MODIGLIANI 
PROPOSITIONS 
To review the last section ,recall that we have established two substitutions: 

¢ A) BETA(L) = S(U)/S(L) (BETA(U)) 

¢ B) Since NOI = (ROE(U)) (S(U)), then ROE(L) = [C(ROE(U)(S(U)) / S(L)] -[rB(L) / S(L)] 
which essentially states that the difference in the two ROESs is because interest expense 
(rB(L)) is subtracted from one and not the other. 

We further establish two premises, equating the market returns with the individual 

company returns through the mechanism of beta. 

¢ Premise 1: (E (ROE of a firm) - r) / Beta of a firm = E(ROE market) - r. In this 
expression, “E” is the expected return, while “Yr” is equal to the risk-free rate. In this 
instance “E” is not multiplied by ROE but is the expected return thereof. This assumes 
that the expected return of the return on equity of any firm, divided by the firm’s beta, 
is equal to the expected value of the return on the market. 

¢ Premise 2: (E(ROE(U)) - r) / BETA(U) = (E(ROE(L)) - r) / BETA(L). This states that 
the expected value of any security divided by its beta is equal to the expected value of 
any other security divided by its beta. 

PROPOSITION I 

In proposition I, Miller/Modigliani basically stated that capital structure did not 

matter in a world without taxes or bankruptcy. 

STEP 1: We substitute for ROE(L) and BETA(L) in premise 2. Again (ROE(U))(S(U)) is 

substituted for NOI, while (S(U) / S(L))(BETA(U)) is substituted for BETA(L). 

(E(ROE(U) - r) / BETA(U) = 

[(E(ROE(U))(S(U)) / S(L) - rB(L) / S(L) - r] / (S(U) / S(L))(BETA(U)) 

STEP 2: We eliminate the term, S(U) / S(L), on the right side of the equation by 

algebraically multiplying by its inverse, S(L) /S(U). We obtain: 

(E(ROE(U) - r) / RETA(U) = [E(ROE(U) - rB(L) / S(U) - rS(L)/ S(U)] / BETA(U) 
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STEP 3: We eliminate terms and multiply it through: 
-r=-rB(L)/S(U) -rS(L)/S(U) 
STEP 4: We multiply by -1 and then factor: 
r((B(L) / S(U)) +( SCL) /S(U)) = r or alternatively, S(U) = S(L) + B(L). Since the value of the 
unlevered firm is equal to its stock (V(U) = S(U)) and the value of the levered firm is equal 
to its stock and bonds (S(L) + B(L)) = V(L), then V(U) = V(L). Capital structure makes no 
difference in the valuation. 
PROPOSITION II 

In proposition II, Miller/Modigliani argued that in a world of taxes, the optimal 
capital structure would be made up of one hundred percent debt. In the tax case, we go 
through the same set of equations except that NOI (and the substituted variables) are 
multiplied by a factor of (1 - tax rate). 
STEP 1: ROE(L) = [C(ROE(U))(S(U)(1 - tax rate))/ S(L)] - [U1 - tax rate)r B(L) / S(L)] 
STEP 2: Multiplying the equations through yields: 
-r=[(- (1 - tax rate) rB(L) )/ S(U) ] - [rS(L) / S(U)] 
STEP 3. Reducing the expression and eliminating “‘r’’: 
S(U) = (1 - tax rate) B(L) = S(L) or alternatively, 
S(U) + (tax rate)B(L) = B(L) + S(L) 
STEP 4: Applying logic: Since S(U) = V(U) and since V(L) = B(L) + S(L) then 
V(L) = V(U) + (tax rate)B(L) 
The value of a leveraged firm is equal to the value of an unlevered firm plus the product of 
the tax rate and the amount of bonds. Either a higher tax rate, or more debt, or both, will 


increase the value of the firm, and so the value is maximized at one hundred percent debt. 


(Back to Table of Contents) 
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6 
THE CAPITAL DYNAMIC AND OTHER TOOLS 


This chapter will provide the student/investor with some practical tools for detecting 
movement toward an optimal capital structure. While mathematical optimization remains 
controversial and inexact, these measurements exploit correlation and probability; their 
raison detre stems from creating distance between net income and the cost of equity, and 
not from the time-dependent requirements of maximizing a function. 

Fortunately, the financial community prizes the transitional progress toward a goal 
more than its actual achievement. If this statement seems paradoxical, consider the risk 
factors involved when a company is a long way from reaching any goal - sales, earnings 
stock price, etc. At first, expectations are increased by analysts or a target would not have 
been originally set. Next, when a company is a great distance from the target, the risks of 
not achieving it are greater than when the achievement is ‘“‘a done deal’’, and the firm is 
very close to its objective; at this point, several difficult “hurdles” must be negotiated. 
Finally, Wall Street rewards those companies that have successfully overcome obstacles at 
a point where the greater investment community is unaware of their occurrence - before 
the knowledge of profitability becomes commonplace. In fact, while it appears that there is 
substantial downside risk from not meeting objectives, the upside return occurs “early in 
the game” when the risk is greatest. 

THE PERCENTAGE TRAP 

Although it is more mathematically sound to use logarithms rather than percentages 
as the measurement of an increase, this text submits to the percentage imperative. 
Percentage gains are the standard in business primarily because they are understandable 
in a comparative sense; they are somewhat akin to an American using the English concept 
of “foot” rather than the metric system. However, their own dependence on reference 


allows their bases to shift, creating short-term hyperbole rather than scientific exactitude. 
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Consider as an example, a nickel increase on a nickel investment; such an increase can be 
touted as a “one hundred percent gain!”’, while ten million dollars on a billion dollar 
investment is ‘‘only’”’ one percent. Indeed, when an investment goes up from 80 to 100, it is 
a 25 percent increase, but if it goes from 100 to 80, it is only a 20 percent decrease, simply 
because the reference base has shifted. In capital structure analysis, we do not sell 
investments or tout earnings increases. In fact, percentage gains are relevant because 
absolute size matters less than the movement itself; without a need for reference, 
percentage gains are a simple method of enumerating change. Dissociated from emotional 
content, a twenty percent gain in the cost of equity, for example, will have much less 
meaning to the average businessperson that a twenty percent gain in the cost of goods sold. 
For that very reason, percentage changes in these “background fundamentals” — 
opportunity costs - become the building blocks for changes in more prominent 
measurements. 

THE WEIGHTED AVERAGE COST OF CAPITAL 

Introduced briefly in the chapter on capital structure, the weighted average cost of 
capital or WACC, forms the backbone of capital structure measurement. Although it does 
not always adhere perfectly to its theoretical underpinnings, WACC changes can tell as 
much about the direction of the company as earnings. In fact, when used in tandem with 
earnings measurements and information about the economy, the WACC can predict 
slowdowns, peaks and plateaus as well as any economic barometer. 

The proportional component cost of each source of capital in aggregate makes up 
the WACC, and it is essential that this cost be minimized. Those component costs may 
include long-term loans, bonds, retained earnings, preferred stock, capital leases, and 
common stock - both new issues and paid in capital. On a technical level, such as would 
occur in capital budgeting, each capital item needs to be specified as a separate cost. For 
generic estimation, however, we have grouped long-term debt and stockholders’ equity 


together to form our definition of ‘“‘capital”’: an investor who needs to compare several 
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companies in rapid succession needs “best estimates” rather than technical precision. The 
liberties that are taken become a practical extension of turning a theoretical “opportunity 
cost” into a practical decision-making tool: the cost of equity is removed from the 
contingencies of accounting, and so the risks have to be defined by model interpretation. 
Some of the risk will always remain subjective, although we try to eliminate it by defining 
as many variables as possible. 

Therefore, a corporation who precisely itemizes its cost of capital needs to ensure 
implementation and return, not just risk and return; the implementation of any project has 
massive logistics problems on a relative level. A bank, for example, must do a complex 
itemization of cost effectiveness when it installs automatic tellers. The investor, however, is 
more concerned about the risk of installing them: there is less need for detailed knowledge, 
but more of a need for comparing alternatives. 

Once the differences in methodology are discarded, the decision vehicle will be 
similar. Corporations will derive an internal rate of return and compare it with the 
discounted cash-flow of a project. Investors will observe the return from a company, and 
compare it to what companies of similar risk would yield. Together, each entity uses the 
weighted average cost of capital to form the comparison. 

On a pragmatic level, the minimum cost of capital is also theoretical. The tax effects 
of interest deductibility mandate the use of debt up to the point when a company’s risk 
manifestly begins to undermine its stock price. Most companies are risk averse enough to 
perform at a level substantially below that threshold. Thus, the major concern for the 
investor is to observe the changes in the WACC and not worry about a theoretical absolute. 
For example, at times when the Federal Reserve raises rates, the WACC may rise although 
the firm has minimized its capital costs; since a competitor’s WACC rises as well, the 
increase is entirely relative. To resolve such problems of interpretation, we relate the 
WACC to other capital structure variables, and almost completely dispense with the 


observation of its individual movement. 
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THE THEORETICAL SHAPE OF THE WEIGHTED AVERAGE COST OF CAPITAL 
CURVE 

Combining the linearity of the cost of equity with the upward trending of the cost of 
debt forms a convex curve. At small levels of debt, the WACC curve slopes downward to 
reflect the flatter slope and greater proportion of the equity curve; more debt actually 
decreases the cost of capital. Once the WACC hits a minimum, debt becomes more 
expensive, and it begins to curve upwards to reflect the steeper slope, and greater 
proportion of the debt curve. 


Figure 6-1 
Cost of Equity 


Cost of 
Capital 


Cost of Debt 


Optinum D/E Debt / Equity 


The shape of the curve is wholly dependent on the spread between the respective 
costs and risks of equity and debt at each level. Capital structure optimizes at the 
inflection point and this is also where the stock price theoretically maximizes. A realistic 
rendition will observe the sometimes absurd divergence between bond and equity markets: 
at times, yield curves become inverted and short-term interest rates are higher than long- 
term rates. The risk premium between the markets may evaporate for long periods and 
equities will have great volatility with only a minimum of return. At other times, the risk 


premium moves in the opposite direction as investors sell bonds and buy stocks. Thus, over 
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the long term, the cost of capital mirrors the inherent risks of each component source and 
forms a hypothetical compendium. While short-term volatility prevents the analyst from 
pinpointing an absolute minimum cost of capital, several relational variables allow the 
examination of a directional flow, and it is in this “‘vectoring”’ context, that investment 
decisions can be made. 

To understand the need for a combined capital structure measurement, consider the 
theoretical relationship between debt and equity; when more debt is incurred, the cost of 
equity rises. However, in the rare occurrence of Federal Reserve rate cuts, firms who can 
still afford a lot of debt have the opportunity to decrease both the costs of debt and equity 
simultaneously. A firm with a low probability of default can most benefit. Once the 
market is back in equilibrium, the cost of equity rises as more debt is incurred, and the 
hypothetical relationship is readily restored. In the meantime, the WACC may rise when it 
is supposed to fall and vice versa. To corroborate its movement, the analyst uses both 
earnings and changes in the proportions of capital sources. When the WACC is multiplied 
by the amount of capital and then subtracted from earnings, a comparison cost ifs formed. 
The change in this comparison cost will confirm or deny movement in the cost of capital. 
ACCELERATION RATES 

Are higher earnings and a downward trend in the WACC a signal to invest? While 
such a cross current may lead to an optimized capital structure, the information is too 
spotty to make a decisive judgment. What is of primary importance is the acceleration of 
earnings in comparison to the WACC. During a recovery, for example, both earnings and 
the WACC may rise together because the market gets better, and the Federal Reserve 
raises rates to contain inflation; the rate of increase in earnings far outpaces the rate of the 
WACC and stocks consequently rise. When market conditions change, the cost of capital 
becomes higher or lower at each level of debt to equity, changing the optimum mix. In 
effect, the WACC curve shifts up or down, but will lag the rate of earnings in either 


direction. It is this disparity that creates opportunity in the equity markets; corporations 
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can shift their mixes of debt to equity to take advantage of the distance between earnings 
and the WACC. 
THE WACC AND RISK 

The market does not always price risk efficiently. While some see opportunity in 
the various economic “bubbles”’ that arise, there is usually a compensatory downside that 
creates forces in the opposite direction. When debt is especially inexpensive, the tendency 
to “go overboard”’ is justified by a lower WACC. As long as the cost of debt is lower than 
other sources of capital, the WACC tells the analyst to load up on it because it is the least 
expensive. To properly gauge risk, however, a company must consider the probability of 
default first and foremost. Without the context of potential bankruptcy, the WACC will 
optimize at a capital structure of all debt, simply because there are no upward bounds on 
it. Since interest rates change frequently, and will rarely be above the cost of equity for a 
solvent company, the WACC cannot be minimized on the basis of its own parameters. For 
example, a firm may load up on a large amount of zero coupon bonds, and the WACC 
would diminish, not factoring in the potential distress of payment in the future. Thus, the 
WACC is an indicator of risk, but it is not definitive. It may show positive or negative 
trends, but is not the final arbiter of corporate action. For that decision, the firm needs to 
balance the tax advantages of debt with the probability of default. Only when a firm 
balances the stability and amount of earnings, the type of assets, and the ability to make 
prompt payments, will an optimal capital structure arise. 
THE MECHANICS OF THE WACC: RISK ADJUSTMENT 

When the component proportions of all sources of capital are multiplied by their 
respective costs, a weighted average cost of capital is formed. After calculating individual 
costs, the crux of the equation revolves around the proportions and the definition of 
‘capital’. Corporations and large investors need a complete itemization of each source of 
funding; they will include both preferred stock and short-term notes in the capital 


denominator as well as long-term debt, common equity and retained earnings. The smaller 
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investor, however, may want to make quick comparisons and use just the latter three 
components. Consequently, the denominator will be smaller, and both long-term debt, and 
common equity will be a larger proportion. Since the smaller investor is more concerned 
with risk, and less with implementation of a project (or a controlling stake) expediting the 
WACC will create utility; long-term debt and equity are the major risk factors and the 
contraction of the denominator will recognize this. However, this “risk adjusted””» WACC 
is not the true WACC, and will lead to gross errors if used in the context of capital 
budgeting; most firms diversify away risk by funding from as many different sources as 
possible to avoid this exact type of “corner” solution. 

To contrast the two methods, observe the following balance sheet where each 
component is itemized by a pre-tax cost. The reader is referred to previous chapters for 


the methodology of determining individual cost. 


Table 6-1 

TYPE OF AMOUNT PERCENTAGE COST 
CAPITAL 

ASSETS 1000000 100 

STOCKHOLDERS' | 700000 70 

EQUITY 

Preferred Stock 70000 7 8% 
Retained Earnings | 140000 14 10% 
Common Stock 490000 49 12% 
DEBT 300000 30 

Long-term 250000 25 7% 
Current Liabilities 

Notes 50000 5 4% 
Other Current 0 0 
Liab. 

CORPORATE METHOD 


For the sake of illustration, other current liabilities are assumed to be zero. Had they been 


enumerated, it would be proper to exclude them from the capital denominator because they 
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are a source of internal and not external funding. In that case, all other sources of funding 
would rise in proportion. For example, had other current liabilities been 25000, and notes 
25000, then the proportion of common equity would be (490000 / 975000) or 50.25 % and 
not 49 %. Notes, however, would go down to (25000/975000) or 2.56 % as a component 


proportion. 


Assuming a tax rate of 30 %, debt is calculated as (interest rate) (1-tax rate). The other 
costs are multiplied by their proportions and then summed (costs are in parentheses) 
.07(.08) + 0.14(0.1) + 0.49(0.12) + 0.25(0.7 x 0.07) + 0.05 (0.7 x 0.04) = 0.09205 or 9.2 %. 
The full capital budgeting type of analysis yields a 9.2 % WACC. 
RISK ADJUSTED METHOD 

We change the capital base to the sum of retained earnings, common equity and 


long-term debt. The component proportions of these elements will rise: 


Table 6-2 

TYPE AMOUNT PERCENTAGE COST 
Retained Earnings | 140000 15.9 10% 
Common Equity 490000 55.68 12% 
Long-term Debt 225000 28.4 7% 
Total Capital 880000 100 


The calculation is as follows: 
0.159(0.1) + 0.5568(0.12) + 0.284(0.07) = 0.1026 or 10.26 percent. Thus, the risk adjusted 
WACC is substantially higher. Such a bias will inflate the importance of long-term debt 
and common equity in the capital structure which is its intended purpose. 
THE MARGINAL COST OF CAPITAL 

Few modern corporations can attain an optimal capital structure and remain there 
for any significant length of time. Not only will changes in the economy also change the 


target mix of debt to equity, but the firm can be penalized for taking too little risk. In 
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effect, the company will move away from its optimal structure from time to time by taking 
on inordinate amounts of risk, and then ideally, move back toward the target as rapidly as 
possible; such rapidity implies a return for the extra risk that the firm incurred. 
Moreover, it is cost effective from an administrative perspective to raise capital in large 
increments because such inflows are often purposeful and act to focus management on an 
objective. However, large capital infusions, whether in debt or new stock, may take a 
longer time to integrate, creating stagnation and uncertainty. The challenge at this point is 
perhaps one of the most difficult in business: to begin generating a profit when the 
infrastructure is new and untested. 

The solution to this problem is to begin movement back to the target capital 
structure which can be taken in increments; most investors will demand equity when they 
see Sales and profits growing. The process can take up to three years or more but will come 
to fruition with consistent performance. In the mean time, management needs to be aware 
of its target capital structure and that a higher WACC will be implied when the firm moves 
away from it. For example, if the target structure calls for 35 % debt and 65 % equity, and 
the firm has 500 million in debt, then 500 / .35 = 1429 can be raised in total capital. 
Knowledge of this limit can help a CFO gauge the feasibility of capital projects; when 
combined with the amount of earnings, some of which will supply capital through retained 
earnings, the CFO can set dividend policy, and capital budgets, and then plan to find a 
source of funding if needed. But - it is much easier to move off target and then back again 
than to be constantly constrained by the amount of earnings and capital. Moving off the 
target will raise the marginal cost of capital - that is-each additional dollar of capital raised 
will be more expensive, but will provide greater potential return if the risk is negotiated 
well. In effect, management has to act in a temporary capacity not to maximize the price of 
the stock. It is at this juncture when short-term performance is sacrificed for long-term 


gains that careers are made or broken. 
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For investors, the most important breakpoint comes when retained earnings are 
exhausted and debt is also high. It is at this point when new stock is issued, and the 
investor must deal with at least five diminishing characteristics: 
¢ 1) New issues can dilute EPS. 

e 2) New issues can dilute market price. 
¢ 3) New issues can raise the cost of equity through flotation costs. 


¢ 4) New issues can dilute control from existing shareholders. 


e 5) New issues can entail an ongoing obligation of dividend payments. 
Realizing that excess capital is being raised (or that retained earnings are inadequate to 
meet the target), the investor needs to have faith in future projects enough to warrant 


remaining a shareholder. 


DECISION MAKING AND THE MARGINAL COST OF CAPITAL 


Consider a firm with the following limitations: 


Table 6-3 

FUNDAMENTAL AMOUNT 

Optimal Target 40 / 60 Debt / Equity 
Next Dividend $1.10 

Growth Rate 10% 

Shares Outstanding 68.18 (Million) 

Net Income 300 ( Million) 
Retention 15% 


This example brings several issues to the forefront: it shows the relationship 
between the variables as well as the advantage of knowing the target capital structure. The 
first question to ask is ““How much funding can be done on the basis of retained earnings 
alone?” Had the retention rate not been given, it could be derived by multiplying the 


shares outstanding by the dividend, and then subtracting that figure from net income: (300 
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- (68.18 x 1.10) = 225. This amount of retained earnings is in addition to the amount 
already retained in stockholders’ equity. To determine the total amount of additional 
funding that can be done, we divide the 225 by the target proportion of equity, 0.6. Thus, 
the total amount of additional funding is 225 / .06 = 375. Out of this amount, (375 - 225 ) 
or 150 million would be in new debt. 

Rather than meet stringent requirements on capital funding, most firms can create 
strategic movement toward the optimal target on a perpetual basis. Moving past the target 
in any given year will require a counter movement in the opposite direction. Such a 
strategy allows flexibility in capital funding because opportunities will arise that may 
require inflows greater than the amount of financing that is condoned by the optimal 
target. To observe the potential dilemma of being constrained by the marginal cost of 
capital, consider a scenario where 390 and not 375 million was required. The options are 
as follows: 
¢ 1. Cut costs, ration capital and under fund some projects. This scenario will lead to 

eventual earnings disasters and should be avoided. 

e 2. Fund the shortfall with debt. This strategy will move the firm off its target, and may 
reduce the share price of the stock, while raising WACC. 

¢ 3. Cut dividend growth to 7 or 8 %. This strategy will also lead to a diminished stock 
price. By cutting dividends, not only are expectations lowered, but more earnings are 
retained, and the firm still moves off its target structure. 

e 4, Issue stock. Only 60 % x 15 million has to be raised in newly issued stock. This 
relatively small amount of 9 million will keep the company near its target level. 
However, the cost of capital goes up because flotation costs have been incurred, which 
will imply a new level of optimal target. In terms of bankruptcy costs, the amount of 
loss rises, and new tax advantages will be needed to balance it. At this juncture, the 
student/investor should notice that had net income been greater, the extra capital could 


have been raised through retained earnings. In fact, more debt would have been raised 
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as well because the increase in net income would have lowered the probability of 
default. 

Why issue stock instead of raising debt? Obviously, both strategies will move the company 
away from its target, but raising a small amount of stock is less disruptive. The market will 
reward a company for issuing large amounts of debt because generating profits will 
consistently move the company back toward its target. Such a large issue has strategic 
value - acquisitions, large projects, even leveraged buyouts. However, a large stock issue 
can undermine the market price through dilution. Mergers are uncertain, and less people 
want to own a stock unless they are sure of a payoff. Thus, small issues of balancing equity 
can both preserve stock price and fund capital shortfalls. Similarly, small issues of debt 
are looked on as “moves of desperation’, to keep the company solvent; the tax advantages 
will be less than the increase in bankruptcy costs. 

In a perfect world, firms would be at their optimal targets and continually fund at 
that level. However, those constraints are hardly realistic, and a firm may need a 
compensatory amount of capital from one source to move back toward the target level. For 
example, if the optimal target calls for a 50-50 mix of debt to equity and the firm is at 60 
percent debt, it will need much more equity than debt to make up the shortfall. This 
balancing act is much more difficult than it appears: not only will the firm need to look at 
alternative sources, conditions in the industry may change that will abruptly change the 
optimal mix as well. Fortunately, there is an analysis system that can both detect changes 
in the cost of capital as well as movement toward the optimum - the theory of economic 
profit. 
ECONOMIC PROFIT, EVA® AND THE CAPITAL DYNAMIC: UTILIZING THE 
OPPORTUNITY COST 

While accounting profits are made by subtracting costs from revenues, economic 
profits are configured differently. An opportunity cost, the amount given up by pursuing 


one course of action over another, is subtracted from the earnings derived from the 
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original course of action. Thus, it is a comparison cost. If I am a stockbroker and I give up 
a career in medicine, I need to subtract the cost and income of being a doctor from my own. 
In the case of economic profit, if one firm out performs those of similar risk, its economic 
profit is growing because the opportunity cost (what is given up) is so small. Therefore, 
economic profit theory occupies a hypothetical “middle ground” between cost / benefits 
analysis and risk / return analysis and uses elements of each. 

The firm, Stern Stewart, pioneered the concept of economic profit in a practical 
“hands on” accounting environment, calling it “EVA®” or economic value added’. Its 
unique approach enabled many major corporations like GE, A T & T and Coca-Cola, to 
not only build capital but to compensate employees based on improvement in the 
measurement. However, EVA calculations can be very complex , requiring knowledge of 
tax law and accounting skills, and the measurement never competed with the more 
simplistic “‘P/E”’ as a favorite of mutual funds and individual investors. 

ELEMENTS IN AN EVA CALCULATION 

Users need to derive a figure called ““NOPAT”’, which is an acronym for “net 
operating profit after taxes. In its simplest form, we take EBIT (earnings before interest 
and taxes) and deduct just taxes from it, leaving interest untouched. In most companies, 
several other deductions will be made at this time as well, and deriving a coherent NOPAT 
will require knowledge of itemized deductions, and corporate tax law; EVA becomes a 
serious management tool when used properly. 

The second variable in EVA calculations is the WACC (corporate version). Without 
interest deductions in NOPAT, the tax advantages of debt become implicit in the WACC, 
and we end up comparing those figures after multiplying WACC by the amount of capital. 
The comparative opportunity cost is the product of WACC and capital, because that is the 


figure that would be made on alternative investments. Thus WACC becomes similar to 


“ EVA is the registered trademark of Stern Stewart, Inc. 
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ROC (return on capital) except that it is applied to companies of similar risk - through the 
cost of equity component. 


This next example gives a step by step rendition of a simple EVA calculation: 


Table 6-4 

FUNDAMENTAL AMOUNT 
Operating Income (EBIT) 145 

Tax Rate 31.03 % 
Interest Rate on Debt 8% 

Cost of Equity 10% 
Capital 700 

Debt 200 
Stockholders' Equity 500 


STEP 1. This step assumes no other tax deductions except interest. Derive NOPAT = 
(Operating Income) - [(Tax Rate)(Operating Income)] = 145 - (0.3103)(145) = 100 

STEP 2. Derive WACC = [(Interest Rate x (1-Tax Rate)] x (Component Percentage of 
Debt) + [(Cost of Equity) x (Component Percentage of Equity)] = [(.08)(0.6897)(0.2857)] + 
[(0.1)(0.71249)] =0.87193 or 8.72 %. 

STEP 3. Calculate EVA.= NOPAT - [(WACC) x (Capital) ]= 

100 - [(0.872) x (700)]= 100- 61.0355 = 38.9645 


THE CAPITAL DYNAMIC 

Without being versed in manageable deductions, an investor can form this same 
result using just three variables: net income, the cost of equity, and the value of 
stockholders’ equity. This adaptation allows the investor to quickly extract these figures 
from financial statements and then determine only one cost - the cost of equity. The 
concept of economic profit remains relevant, and the investor can focus on obtaining an 
accurate cost of equity; the simpler framework allows less room for error. In effect, the 


equation becomes: Net Income - [(Cost of Equity) x (Stockholder’s Equity)]. The tax 
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advantages of deducted interest expense become implicit in net income, and the investor 
will not have to itemize the different interest rates with corresponding debt maturities. 
However, managerial control is less apparent in this simpler structure, because deductions 
are not itemized as in NOPAT; the capital dynamic becomes an investor friendly version of 
economic profit. 

In the above example, net income is derived as ((145) - (16)] x (0.6897) = 88.97. 
Interest expense of 16 is calculated as 8 % of 200. The 0.6897 is a figure for (1 - Tax Rate). 
Next we derive a product of the cost of equity, 10%, and stockholders’ equity, 500: 
(0.1)(500) = 50. Finally we subtract 50 from 88.97 and derive 38.97, which is the same 
figure as for EVA. 


THE RELATIONSHIP BETWEEN EVA AND THE CAPITAL DYNAMIC 

EVA and the capital dynamic will be the same figure when the interest rate on 
current debt matches the actual interest expense that is paid out. The investor forces the 
book value of debt to equal its market value which gives the capital dynamic less resilience 
as a predictor than EVA. However, neither does the investor need to be privy to the latest 
negotiation over interest rates (the risk premium that is attached to the risk-free rate), nor 
does he or she need to be mired in intricate calculations. The capital dynamic offers the 
investor a legitimate comparison between two main sources of risk: net income growth and 
the size and volatility of equity. While EVA more accurately reflects the current cost of 
capital and the WACC, the capital dynamic better reflects the current investment outlook 
because income growth is inherent in the calculation. Analogously, the typical investor is 
much less concerned with accurate capital budgeting which would be a major concern of 


the corporate EVA practitioner. 


ECONOMIC PROFIT AND CORRELATION 
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Despite the prodigious efforts of Stern Stewart to educate investors, EVA analysis is 
not as popular as some other systems such as the “PEG” ratio (price-earnings growth). 
Nevertheless, it is highly correlated with stock performance, and not just because the 
earnings component accounts for so much of the variation. The WACC captures the 
interface between corporate risk and the state of the economy, while the capital component 
measures proportion and implicitly encompasses market to book value 

Since default probability is not an explicit variable in the function, any economic 
profit formula will not optimize capital structure mathematically - that is - in a 
deterministic fashion. However, the correlation value is so great that improvements in the 
measurement can be read as movement toward the target mix. In the capital dynamic, 
there is high correlation between all three variables; the effectiveness of the function is 
derived by observing one or more variables declining while the other rises, or by examining 
the growth rates of each component. In effect, each variable is affected by the other: net 
income increases equity through retained earnings; higher interest rates that are implicit in 
the cost of equity may diminish net income; higher equity diminishes beta, which decreases 
the cost of equity. 

To display the correlation between EVA and stock price, Stern Stewart 
trademarked another concept called MVA® or “market value added.” Essentially, MVA 
is the difference between market values of capital and their book values. When all future 
EVAs are discounted into the present at the cost of capital, the result is “MVA”. While 
such extrapolation may be debatable (as it is in any valuation model), the similarities 
between stock price and EVA can be observed. As researched by the team of Fama and 
French, market to book value is highly correlated with stock price, the cost of equity, and 
especially, equity risk. Thus it is not too far reaching to make a connection between EVA 


and stock price. 


° MVA® is the registered trademark of Stern Stewart, Inc. 
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MANAGEMENT OF ECONOMIC PROFIT 

Implicit in the capital dynamic is the specter of debt; it is never outwardly 
acknowledged, and yet it has the greatest effect on all three variables. The tax deductibility 
of debt brings potential income but the possibility of default, and these firms must manage 
credit adeptly. On the other hand, for a company who funds only with equity, the 
priorities are similar but the focus is different; these firms must perform many of the same 
actions as debt laden firms, but emphasize sales and earnings growth and stability - two 
characteristics that are often in conflict. These firms depend on equity management and 


changes in operating risk to keep a high economic profit. 


Table 6-5 

ALL EQUITY 

FIRMS 

NET INCOME COST OF STOCKHOLDERS' 
EQUITY EQUITY 

1 Match 

marketing 

strategies with 

demand trends in 

the business cycle. 
1. Beta is 1. Focus on 
regulated by retained earnings 
operating risk and pay special 
Work to keep sales | dividends if needed. 
as stable as 
possible through 


diversification and 
focus on fixed 
costs. 


2. Tax strategies 


2. Buy back stock 
on the open market. 


3. Diversify among 


3. Manage the issue 


products, of outstanding 
customers, shares through 
acquisitions small increments. 
4.Work to lower 4. Fund capital 
operating risk by shortfalls in the 


focusing on fixed 
costs. 


short-term credit 
market. 


5. Be wary of 
expansion at the top 
of a business cycle 
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Table 6-6 

DEBT 

CARRYING 

FIRMS 

NET INCOME COST OF STOCKHOLDERS' 
EQUITY EQUITY 

1. Debt laden 1. Beta is 1. Like all equity 

firms must decreased by companies, 


concentrate on the 
same income 
generating 
strategies as all 
equity firms. 


increasing the 
proportion of 
equity in the 
capital mix. 


leveraged firms 
must pay strict 
attention to 
retained earnings 
and new issues. 


2. An indebted 
firm must balance 
the amount of 
interest, and tax 
deduction with the 
increased 
variability of net 
income. 


2. Like all equity 
companies, these 
debt laden firms 
must work for a 
high mean and low 
standard deviation 
in sales and 
income. Such an 
effort will lower 
beta risk. 


2. With less 
dependence on 
equity funding, 
these companies can 
pay a steadier 
dividend. 


3. Both long-term 
and short-term debt 
will work to limit 
the amount of 
shares outstanding, 
but the firm must 
monitor the 
probability of 
default. 


4. Share buybacks 
can be implemented 
with debt 
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Leveraged firms have greater financial flexibility and the ability to maneuver 
through less profitable phases in the business cycle. They can grant a steady dividend and 
‘“‘brace”’ the company through leverage, when the firm becomes a takeover target. 


However, the price extracted is the greater risk of default, and the urgency of meeting 
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earnings targets. While investors do not expect all-equity companies to be “‘big earners” 
during some phases of the business cycle, leveraged companies have both a commitment to 
shareholders - and - creditors. They are put into the position of “grow or fail” quite 
frequently because of the added necessity of meeting both interest and dividend payments. 
This double commitment creates the phenomenon of growing beyond the confines of 
‘normal’ growth of the industry; many of these companies must expand into unrelated 
territories like finance (GM Capital) or even auto repair (Wal-Mart, K-Mart, Sears). 
COMPONENT MOVEMENTS OF THE CAPITAL DYNAMIC 

The component movements of the capital dynamic follow a sequential chain of logic 
on which the investor will focus i.e., the rate of change for earnings must be greater than 
for stockholders’ equity or the capital dynamic will fall. While efforts may be directed at 
keeping equity growth at a minimum, the investor must realize that equity growth is 
actually permissible when interest rates are high, and so the context of each change is most 
significant. Only when the measurement is taken as a cohesive whole, will the performance 
of the component parts be comprehensible. As an example, consider the correlation 
between net income growth and the cost of equity: net income should actually decrease the 
cost of equity by stepping up the proportion of retained earnings, and lowering beta. And 
yet, both net income and the cost of equity will often rise together. Some of that positive 
correlation has to do with increasing sales just as the market is rising, but a lot of it is 
related to the performance of the business cycle; the Federal Reserve will raise rates when 
the market is accelerating to combat inflation. The greater effect is to increase both the 
level and the size of the risk premium (difference between the market and risk-free rates). 
The result is a larger cost of equity. Thus, each component has several countervailing 
effects that may occur when the market is in equilibrium. The assumption of coherency, 
however is often false in the short-term; any random variable can put pressure on a 


component (especially the cost of equity) that makes it behave eccentrically. 


158 


The following scenarios have the capital dynamic laid out as component driven 


changes. The arrows indicate whether the component is rising or falling. In reductionist 


terms, the stock market is simply an aggregation of these three component changes. 


1) Earnings are adequate, and the company begins to pay off its debt. The scenario for 
the capital dynamic would be: (Net Income T ) - [(Cost of Equity J) (Stockholders’ 
Equity 1)]. Net income increases retained earnings which decreases the proportion of 
debt to equity and reduces beta in the cost of equity. 

2) The firm funds capital requirements with more leverage. The scenario would be: 
(Net Income J ) - [(Cost of Equity T ) (Stockholders’ Equity J). In this case, net 
income may be decreased by higher interest payments, while stockholders’ equity may 
have less retained earnings and benefit from less of a need to issue shares. The cost of 
equity would rise because the greater proportion of debt to equity increases beta. 

3) Market forces are taking over and inflation is being curbed by interest rate hikes. 
The scenario might be: (Net Income T) - [(Cost of Equity T ) (Stockholders’ Equity T)]. 
The firm may be at the top of the market, and performance will depend on the rate of 
acceleration of the three factors. 

4) A market downturn arises as investors flee to high quality bonds. Such a scenario 
puts negative force on all three components: (Net Income J ) - [(Cost of Equity J) 
(Stockholders’ Equity J )] There is little demand for any company’s equity while sales 
and earnings are falling. The cost of equity falls because the level and size of the risk 
premium declines; the market is descending and the Fed has lowered rates. 

5) The initial phase of a recovery: (Net Income T) - [(Cost of Equity J) (Stockholders’ 
Equity J )] This may be the best time to invest because profits are recovering but 
pricing pressure on the stock is so low. 

6) A stock buyback purchased with leverage. That fortunate scenario looks like 
this::(Net Income 7) - [(Cost of Equity T ) (Stockholders’ Equity J )]. The cost of equity 


rises because leverage forces beta to ascend. Net income rises because the amount of 
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debt is not substantial enough to raise the financial leverage ratio (EBIT / (EBIT - 

Interest). Stockholders’ equity is targeted for decline. 
The movement in stock price is almost always concurrent with the change in the capital 
dynamic, although sometimes market inefficiencies arise and it follows it. Changes in the 
components are a matter of degree and the acceleration of each is as significant as its 
absolute level and its direction. 
THE COMPARATIVE CAPITAL DYNAMIC 

Although some performance can be gauged by increases in the actual size of the 

capital dynamic or EVA, it is an absolute measurement that is a function of corporate size. 
To place companies on a more comparative basis, it will be necessary to create a ratio 
between net income and the total cost of equity that equalizes qualitative gains. The 
comparative capital dynamic is merely Net Income / [(% Cost of Equity) (Stockholders’ 
Equity)] and is a very applicable measurement for companies in the same industry. It can 
be used with more caution for companies in different sectors as long as the analyst 
recognizes that stock performance is related to eclipsing the gains within an industry. For 
example, if a comparative capital dynamic of 2.5 is high for a specific industry, that 
valuation will carry more weight than if 2.5 were typical. Some industries will naturally do 


less equity financing, and they need to be compared with similar companies. 
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APPENDIX: THE EFFICIENCY OF EVA VERSUS ROE 

Many CFOs will concentrate on the return on equity (ROE) measurement as a 
gauge of corporate performance. The basic measurement is the product of profit margin 
(Sales / Net Income), asset turnover (Assets / Sales), and the equity multiplier (Assets / 
Stockholders’ Equity). In effect, these indicators do not measure progress toward an 
optimal capital structure as efficiently as EVA. With both ROE and its distant cousin 
ROC (return on capital), debt can be directly substituted for profitability and the ratios 


will still rise. Observe the following table: 


Table 6-7 
Profit Margin | Asset Turn. Equity ROE 
Multiplier 
Year 1 0.07 12 1.8 0.1512 or 
15.12% 
Year 2 0.06 1.1 2.4 0.1584 or 
15.84% 


Year 2 has a higher ROE with more debt but a lower profit margin and asset turnover. 
Technically, the firm can go through a downturn but “redeem” itself with more leverage. 
By substituting debt for equity in the correct proportion, ROE was able to rise despite the 
lower profitability ratios. On the other hand, had the firm used EVA as its measurement of 
progress, a smaller increase in net income may have reflected the lower profitability ratios 
and balanced the decrease in equity. More leverage would have increased the percentage 


cost of equity as well. 


(Back to Table of Contents) 
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APPENDIX: THE REAL COST OF CAPITAL AND WHAT THE INVESTOR 
NEEDS TO KNOW 


The cost of capital is defined as the return a business could make if it chose an 
alternative investment with similar risk. All of the component costs of capital — debt, 
common equity and preferred stock- are considered opportunity costs and are determined 
in the realm of market values when configuring the weighted average cost of capital 
(WACC). However, the investor is left in the dark when determining some of these values. 
While the cost of capital may be the most important fundamental in determining a 
company’s direction, the process of calculating one of its component costs, the cost of debt, 
is privileged information. Just as attorneys and clients have a private relationship, so too 
do creditors and debtors. Your next-door neighbor need not know your mortgage rate, 
and neither do competitors in any business need to know other competitors’ borrowing 
rates until those rates become public knowledge. 

The real cost of debt is the next interest rate that a corporation can incur after 
analyzing its risk criteria (leverage ratios) and interfacing this analysis with the market (a 
potential creditor): a default premium is derived and is added to the risk-free rate (an 
appropriate Treasury yield). When multiplied by the tax rate reciprocal (1 — Tax Rate) 
and then applied to the market value of a firm’s debt, a cost of debt is formed. If the 
corporation decides to incur debt at this rate, interest expense will be tallied and 
transcribed to the next financial statement. However, no matter how high or low past 
interest rates have been, the cost of debt is configured at the new rate. If interest rates have 
been 10 % and for some cataclysmic reasons go down to 5 % in one month, the new cost of 
debt is configured at 5 %. What happens to past interest rates and their collective effect on 


corporate debt? The effect of ongoing interest payments is reflected in the market value of 
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the debt. Just as with any bond, the market price of debt tends to rise when interest rates 
are falling and vice-versa. 

Where does this leave the investor? If the “nominal” cost of debt is derived by 
averaging each debt maturity with each corresponding interest rate, the amount of interest 
payments will be the one that makes book and market values equal. A much less accurate 
cost of debt would be formed by applying interest expense to the book value of a firm’s 
long-term debt. These accounting versions of the cost of debt, despite their defiance of the 
definition of true “opportunity costs’, may better serve the investor in gauging risk. In the 
following example, a company decides not to incur new debt at a lower interest rate 
because it considers itself overleveraged. The “new” percentage cost of debt is much lower 
than the interest rate it actually pays because the risk-free rate has decreased. 

While the average investor can copy a model that simulates the market value of 
debt, he or she has no access to the negotiations that determine the real interest rate, nor 
would such “transparency” be cost effective. As shown in the chapter on leverage, Chapter 
Two, the financial leverage ratio has predictive value based on past interest expense which 
is an explicit component of both the capital dynamic (EVA) and the risk-adjusted WACC. 
DETERMINING A MARKET BASED WACC: AN EXAMPLE 

The XYZ Company is negotiating with its underwriter to configure a new interest 
rate for a prospective bond issue. Although a lower Federal Funds rate collectively 
decreased interest rates by approximately 2 %, XYZ is beyond its optimal target 
proportion and anticipates a downturn. Thus, they will eschew lower-rate debt and are 
unable to refinance because its bonds have a no “call” provision. The main criteria that the 


underwriters use is XYZ’s interest coverage ratio which determines their default spread. 
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XYZ has earnings before taxes (EBT) of 500 (million) and interest payments of 250, giving 
them a coverage ratio of 2. On the following chart, that coverage ratio yields a default 


spread of 2 % over the Treasury yield. 


Interest Coverage > than | Interest Coverage < than | Default Spread Percentage 
0.8 1.249999 5 % 
1.25 1.499999 4.25 % 
1.5 1.749999 3.25 % 
1.75 1.999999 2.5 % 
2 2.499999 2% 
2.5 2.999999 1.5 % 
3 4.249999 1.25 % 


To configure a market-derived WACC, we need to apply the most up-to-date interest rate 
to the market value of a firm’s debt. We will consider XYZ’s position over two years. The 
first year (Year 1), the market value of the debt is the same as the book value. In the 
second year (Year 2), we apply a model to determine the market value of XYZ’s debt. 
Besides this market derived difference in capital proportions, the only other differences 
between the years are the risk-free rate and consequent new cost of equity, and the new 
interest rate. 

The model for estimating market value is as follows: 
Market Value of Debt = Interest Expense [(1 — (1 / (1 + New Rate) 4¥¢"#8¢ Deht Maturity) 7 New 
Rate] 


+ Book Value of Debt / (1 + New Rate) 4¥°T#8¢ Pebt Maturity 


The following charts delineate the changes in the cost of capital over two subsequent years. 
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The change in the cost of equity is a consequence of the lower Treasury rate, while the 


market value of changes in capital is derived from the effect of the new interest rate on the 


price of the firm’s debt. 


XYZ YEAR 1 VALUE 
Risk-Free Rate 6 % 
CAPM Cost of Equity 10 % 
Interest Rate 8 % 


Market Value of Equity (Shares x Price) 


and Percentage in Capital Structure 


7200 = 0.6973 =69.73 % 


= 7200 / (7200 + 3125) = 69.73 % 


Market Value of Debt and Percentage in 


Capital Structure 


3125 = 0.3027 = 30.27 % 


=3125 /(7200 + 3125) = 30.27 % 


Book Value of Equity and Percentage in 


Capital Structure 


4000 = 0.5615 = 56.15% 


= 4000 / (4000 + 3125) = 56.15 % 


Book Value of Debt and Percentage in 


Capital Structure 


3125 = 0.4385 = 43.85 % 


=3125 / (4000 + 3125) = 43.85 % 


Tax Rate 0.3 =30 % 
Cost of Debt (Book) (1-0.3)(0.08) = 0.056 = 5.6 % 
Cost of Debt (Market) (1-0.3)(0.08) = 0.056 = 5.6 % 


Average Maturity of Debt 


10 Years 


WACC (Book) 


(0.4385)(0.056) + (0.5615)(0.1) = 8.07 % 


WACC (Market) 


(0.3027)(0.056) + (0.6973)(0.1) = 8.668 % 
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Because interest payments are equal to the product of the interest rate and the book value 
of debt, the market value of debt is equal to its book value: 

250 [(1 - (1/ (1 + 0.08)"°) / 0.08] + [3125 / (1 + 0.08)"°] = 3125 

For the next year (Year 2), we must take the new interest rate and apply it toward the 
market value of debt. Since the new Treasury (risk-free) yield is 4 %, the new interest rate 
(as determined by the default spread of 2 %) is 6 %. The market value of debt is: 

250 [(1 - (1/ (1 + 0.06)"°) / 0.06] + [3125 / (1 + 0.06)"°] = 3585. The increase in market value 
occurs because XYZ’s price is bid up by investors who want the higher coupon rate on its 
debt rather than the new lower rate. Notice also that interest expense remains at 250 


Million because no new debt has been incurred — just a change in market interest rates. 


XYZ YEAR 2 VALUE 
Risk-Free Rate 4% 
CAPM Cost of Equity 8 % 
Interest Rate 6 % 


Market Value of Equity (Shares x Price) 


and Percentage in Capital Structure 


7200 = 0.6676 =66.76 % 


= 7200 / (7200 + 3585) = 66.76 % 


Market Value of Debt and Percentage in 


Capital Structure 


3585 = 0.3324 = 33.24 % 


=3585 /(7200 + 3585) = 33.24 % 


Book Value of Equity and Percentage in 


Capital Structure 


4000 = 0.5615 = 56.15% 


= 4000 / (4000 + 3125) = 56.15 % 


Book Value of Debt and Percentage in 


3125 = 0.4385 = 43.85 % 
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Capital Structure =3125 / (4000 + 3125) = 43.85 % 

Tax Rate 0.3 = 30 % 

Cost of Debt (Book) (1-0.3)(0.08) = 0.056 = 5.6 % 

Cost of Debt (Market) (1-0.3)(0.06) = 0.042 = 4.2 % 

Average Maturity of Debt 10 Years 

WACC (Book) (0.4385)(0.056) + (0.5615)(0.08) = 6.94 % 
WACC (Market) (0.3324)(0.042) + (0.6676)(0.08) = 6.74 % 


The accounting version of the cost of debt did not recognize the new interest rate 
and maintained its relationship between interest and principle (0.08)(3125) = 250. On the 
other hand, the market value version of the cost of debt created a more exaggerated change 
in the WACC. Academic tradition acknowledges the market cost of debt as the only true 
opportunity cost and creates consistency with the cost of equity. However, the 
computational rigors of the measurement bring it away from the purview of the individual 
investor and into the corporate boardroom. Indeed, the reader can assess the complicated 
effect of changing market values of equity on the cost of capital and can view the temporal 
character of the WACC. Since the investor needs to make rapid comparisons between 
companies, it is recommended that he or she use the risk adjusted version of the WACC; 
the relationship between interest and principle when combined with earnings information, 
is just as forward looking and perhaps more stable than the more volatile market version 
of the WACC. 


DISTORTION AND ACTIONABILITY 
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For the financial professional, a market-based cost of capital can only be minimized 
by adhering to the risk-oriented criteria that lowers the interest rate proffered by creditors, 
and by matching the life of corporate assets with the maturity of liabilities. The market 
value of equity may fluctuate spasmodically which directs strategic attention to the only 
controllable variables in the cost of equity — operating risk and the proportion of debt to 
equity which both affect beta. 

For the investor, a market-based cost of capital is simply not actionable and he or 
she must be content with substituting the juxtaposition of interest expense with the book 
value of long-term debt. However, interest expense and long-term debt are both major risk 
factors when making investment decisions. In fact, applying the real cost of debt to book 
values will create a distortion because the cost of debt will not have prior interest payment 
obligations as an explicit variable. For example, in the above scenario, using book values, 
XYZ’s cost of debt would have decreased to 4.2 % from 5.6 %, understating the ongoing 
coupon rate of 8 %. While not wholly integrating opportunity costs, the capital dynamic 
better quantifies risk for the investor than does an EVA that uses the market-based cost of 
debt. Assuming that prior interest expense quantifies the interest rate being paid is not 
theoretically correct in terms of a weighted average cost of capital. Such an assumption, 
however, allows the investor to gauge risk from financial statements without the need to be 
privy to creditor negotiations and may even be more profitable than discerning a market- 


based WACC that fluctuates with volatile stock prices. 


(Back to Table of Contents) 
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7 
FUNDAMENTALS AND CAPITAL STRUCTURE 


‘Fundamental’ is a word with diverse meanings. In a religious context, it usually 
connotes a literal interpretation of a sacred text. In finance, it refers to concrete 
performance measurements - sales, net income, and assets. In the context of capital 
structure, we are aware of the literal, concrete aspect of balance sheet items, and then we 
turn them upside down: only in the domain of change do these figures have any great 
significance for the investor. 

For over forty years, there has been some equivocation in academia about the 
proper teaching of fundamentals. Since earnings forecasts are based on fundamentals, one 
would certainly see the importance of teaching fundamentals in any business curriculum. 
Indeed most business students need to take at least a couple of accounting courses in order 
to graduate. However, among academics, there is a righteous adherence to what is termed 
the “‘semi-strong” form of the efficient markets hypothesis. In brief, that doctrine 
proclaims that no publicly disclosed information can correctly forecast the future path of a 
stock; the market is so “efficient” at pricing a security that the price reacts to information 
before it is announced. This divergence between the great amount of financial data 
available, and the inherent inability to utilize it, has frustrated many a student and 
professional alike. 

To the capital structuralist, the amount and risk of capital inflows determines the 
fundamentals themselves, and therefore becomes the building block of earnings forecasts. 
While most executives and analysts are optimistic about sales and earnings increases, few 
will consider their source. The nebulous world of capital proportions and allocation entails 
risk and interpretation, and not just the straightforward pronouncement of a rise in sales. 
However, capital structure analysis can be classified as a more sophisticated form of 


fundamental analysis -albeit one that anticipates fundamentals rather than reacting to 
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them. While a typical fundamental analyst might look at industry margins to anticipate 
revenues, the structuralist looks for more indirect numbers that would signal an 
environment conducive to earnings increases - a smaller interest expense, lower federal 
funds rates or an increase in long-term debt, for example. Similarly, a fundamental analyst 
would be concerned with a stock’s intrinsic value, the present value of discounted future 
earnings as compared to the actual market value. Alternatively, a capital structuralist will 
be as much concerned whether the number of shares outstanding is the proper amount; the 
structuralist sees earnings in the domain of immediate changes in risk. To quantify this 
risk, he or she steps out of the realm of relational fundamentals and uses statistical 
techniques to compare the mean, skew, and standard deviations of a distribution. Only 
when risk and return are optimized through actionable changes in the proportion of debt 
to equity, will he or she be satisfied. 

If fundamentals by themselves lack predictive value, they may be the most 
significant tool in the education of a financial executive. While the efficient market may 
anticipate fundamentals and discount their value, it is the executives who will implement 
the changes that affect those ratios for better or worse; these are the changes that portend a 
rise or fall in stock price - a new marketing strategy, a lower cost of debt, or a broader 
customer base. Thus, in the most ultra-efficient market, the stock will rise concurrently 
with sales and earnings, and not after the fact. Although momentum in these figures can 
spur even more capital infusion in later periods, that type of a rise is a “hit or miss” 
proposition, based as much on continued sector domination as on immediate earnings 
history. While greater earnings can help make the cost of capital less expensive, future 
prospects are geared to funding projects with a high net present value (see the chapter 
entitled, ‘“‘Capital Structure’”’) and not on the generation of past earnings. In essence, an 
ideal combination of low cost capital sources, some of which may be retained earnings, 


must be coordinated with the capital budgeting process. 
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Notwithstanding their value as a predictive tool, fundamentals are like a “‘yard 
stick”: they enable executives to compare and contrast the variables that need changing. It 
is in this revelatory role that a structuralist uses fundamentals - to gauge capital inflows 
and determine whether they are being channeled efficiently. 


DU PONT ANALYSIS 


The Du Pont Company developed an extensive, albeit deterministic system that 
linked leverage with sales, profits and even the effective corporate tax rate. As a measured 
result, the Du Pont system set the foundation for further analysis; it created the 
underpinnings for examining the probabilities and changes behind each input. For 
example, the measurement EBIT / Assets must exceed the interest rate if leverage is to be 
justified. However, no accounting system can project an operating income, a priori, that 
will lead to this result. Ultimately, the difference between finance and accounting is 
established by the balance between choosing the action with the best probabilistic outcome 
and then measuring its result. 

The decomposition of a firm’s return on equity (ROE) is a multipurpose exercise 


with four distinct rewards for the capital structuralist. 


¢ 1. When comparing companies, ROE is an accurate, general indicator of current 
-performance. 

e 2. The components of ROE will indicate what risks need to be addressed, and which 
elements have potential for improvement. 

¢ 3. The component parts of ROE point toward a company’s capital structure, and 
delineate a firms operating and financial leverages, how they are balanced, and whether 


they need to be changed. 
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e 4, Each component of ROE is affected differently by each phase of the business cycle 

and any imbalance in the components will affect performance. 
Some instructors will refer to ROE as: earnings before interest and taxes (EBIT) / 
Stockholders’ Equity, which this author believes negates the role of debt in reducing 
stockholders’ equity. Since capital structure analysis is founded upon this crucial 
difference, we submit to the Du Pont Analysis system and end up with ROE = Net Income / 
Stockholders’ Equity. 

Each fundamental is extracted from a financial statement and then divided by 

another fundamental to form a component part of ROE. The resulting five component 


parts are then multiplied together. 


Table 7 -1 

COMPONENT PARTS OF ROE 

FUNDAMENTAL | LOCATION RATIO DESCRIPTION 

1) Earnings Income Statement | 1) EBIT / Sales Operating Margin 

Before Interest and 

Taxes (EBIT) 

2) Sales Income Statement | 2 )Sales/ Assets Asset Turnover 

3) Assets Balance Sheet 

4) Stockholders' Balance Sheet 3) Assets / Equity | Equity Multiplier 

Equity 

5) Earnings before | Income Statement | 4) EBT / EBIT Cost of Debt 

Taxes (Financial 
Leverage) 

6) Net Income Income Statement | 5) Net Income / Tax Retention 

EBT 


The shortened form of this equation is: (Net Income / Sales) x (Sales / Assets) x (Assets / 
Equity) = Return on Equity, but the full array of components better describes the dynamics 
of the equation. 

A prime observation that will be readily apparent when one works with these ratios 


is their tendency to be consistent within certain boundaries - especially asset turnover, 
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profit margin and assets to equity - the three components of the shortened form of ROE. 
The characteristics of each industry dictate limitations on the components, and the 
companies within the industry will share similar levels. For example, Wal-Mart might 
struggle to obtain a 4 % profit margin and never match Microsoft’s 20 %, but neither will 
Microsoft match Wal-Marts’ large asset turnover or asset to equity ratio. The two 
companies can obtain the same ROE, however, by either emphasizing what they do best, or 
working on their respective weaknesses. But - never will a company with a typical asset 
turnover of 0.8 become a company with a ratio of ‘‘2”, if it is in fact, the same company. 
Thus, the size of the components of Du Pont analysis conveys the risks of working in a 
particular industry and can be increased or decreased within the limitations proscribed by 
the industry. Again, as with leverage, the amount of fixed assets and technology within the 
industry will determine the boundaries of capital inflows. Fixed costs in a department 
store chain, for example, are totally different from those required in a semi-conductor 
company, and each will have respectively different asset turnovers, profit margins and 
equity multipliers. 

To display the difference in ratios that an industry can impose, we will contrast two 
companies: Barra, a developer of risk management software with high research and 


development costs, and Wal-Mart, the world renowned consumer retailer. 


Table 7 -2 

1999 

COMPANY _ | NET SALES ASSETS EQUITY 
INCOME 

BARRA 23.4 187 169 101.3 

WAL-MART | 5575 165013 70349 27872 
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Table 7 -3 
1999 ROE 
COMPANY Profit Margin Asset Asset / Equity | ROE 
Turnover 
BARRA 23.4/187=0.1251 | 187/169=1.1 169/101.3=1.67 | 23.09 % 
WAL-MART _ | 5575 / 165013 = | 165013 / 70349 / 27872 | 20.00 % 
0.0337 70349= 2.35 |= 2.524 


By merely observing these three ratios, an analyst can learn much about a firm. In retail, 
the advantage comes from asset turnover and the safe use of credit - asset / equity. In 
specialty software development, the advantage is more qualitative and stems from the 
higher prices such products may garner. Each company has different inherent risks. 
While Barra has no credit risk, they are exposed to competition that can under-price them. 
On the other hand, Wal-Mart has a large credit risk but cushions it with a large asset 
turnover; more cash-flow diminishes the probability of default. The return on equity is 
similar but the way each company arrived there is totally different. 

The student/investor will find different patterns among the industries that balance 
each other in the context of ROE. For example - high profit companies usually have 
pricing power but lower asset turnover and diminished use of credit. The reason? Higher 
profit margins sometimes entail more variation in sales and/or the use of retained earnings 
to raise capital. Without the necessary track record” of steady earnings and loan history, 
creditors are less likely to loan at favorable rates. Moreover, pricing power implies the 
creation of unique “‘niche”’ products that cannot be easily duplicated. Hence, higher profit 
margin companies tend to be incapable of “churning out’’ product at a moments notice 
because of technical or marketing limitations, and will consequently have a lower asset 
turnover. On the other hand, high asset to equity type companies will almost always have 
higher asset turnovers because a large turnover diminishes risk and provide greater 


security for their credit. They are often from older, more established industries that churn 
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out simple but very necessary products - whether they are tires or bakery bread. However, 
their own productivity interferes with the price that they can charge, and these companies 
may have a difficult time increasing profit margin. In fact, in many industries, increasing 
the profit margin by even two percentage points on a consistent basis would be considered 
an amount that would dominate the industry, and warrant a soaring stock price. Thus, 
these firms can concentrate wholeheartedly on this single lack. In fact, if the market will 
price stocks “‘efficiently’’, it will do so by creating implicit benchmarks in these areas; once 
a firm improves on a deficiency, it is rewarded by a higher stock price. In Wal-Mart’s 
case, even a one percentage point gain in profit margin would have earned the company 
approximately 1.6 Billion. Analogously, Barra needed to both limit its amount of equity 
in proportion to its assets and increase sales. Since stock price is highly correlated with 
improvements in ROE, both of these companies could have shifted component parts to find 
the factors that produced an optimum. However, the need for balance is even more 
imperative because decreasing one variable has a tendency to increase the other; without 
“synergy’’, the reckless improvement in one variable to the detriment of another can lead 
to “shocks” in the system that need to be reconciled in future years. 

To establish a benchmark component ratio, the most helpful tool is to research the 
industry averages over a five year period. The three largest competitors will usually supply 
enough data to establish a valid average, and some websites will have done the work 
already. In deference to the efficient markets hypothesis, it is doubtful whether investing 
on the basis of improved ratios can beat the market for any length of time because gains in 
share price happen concurrently with the ratio improvement. The one big advantage that 
company insiders enjoy is that they know which ratios are improving and by how much, 
because they strategically set out to change them. Thus, the observed confidence that 
management has in its own stock is one of the few ways that the average investor can 
indirectly profit from fundamentals. Buying opportunities carry more weight than sales 


because many insiders will sell stock for tax purposes. For the capital structure analyst, 
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the primary mission is to coordinate a “‘map” of the territory - deciding whether the 
investment environment is conducive to earnings and observing how the sector is meshing 
with the business cycle. In this regard, the analyst wants to find a situation where earnings 
will accelerate much faster than the cost of capital; some “insiders” are simply fervent 
optimists and we need to corroborate their enthusiasm. 
COMPARING ROE COMPONENTS 

The following charts display the three basic ROE components for ten different 
companies. Most of these firms are in different industries which are reflected in both the 
size and stability of the components. Another potential advantage of ROE analysis is that a 
firm can use its most stable ROE component as a planning tool. If a firm has large sales in 
terms of assets, but low profit margins, a firm can plan inventory levels and sales districts 
around asset turnover. Similarly, if the asset to equity ratio is stable, a firm may want to 
perform near its target capital structure at all times and not take the risk of brief 
directional movements away from it. Moreover, keeping one component very stable allows 
the other components to vary (in a three component ROE). Among those other two 
components, one will represent the ‘weakest link” to a healthy ROE; the challenge to any 
firm is to improve this weak link without damaging the performance of other components. 
For example, if a firm disposes of assets (net), it probably is not growing. However, such a 
move in the short-run might artificially pump up asset turnover. The objective is to exceed 
the industry standard for that component, i.e., a one percent rise is profit margin may be 
very substantial. Finally, there will be one component that gives the firm the majority of its 
ROE strength. This component will represent its competitive advantage and may or may 
not be the same as the “stability” component. For example, a company like CSX (see 
charts) has a huge advantage in its asset to equity ratio; apparently, cash-flow is stable 
enough to fund its heavy need for capital with debt. That is CSX’s competitive advantage. 
They may lower this ratio and still remain competitive, but they need to balance any 


change with reinforcement from other components. The exhibit of ROE components 
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displays the component number over five years and follows by ranking each company for 


which component is stable, weak and/or competitive. 


Table 7 -4 

DILLARDS 

(DDS) 

YEAR / 1997 1998 1999 2000 2001 
COMPONENT 

Profit Margin | 3.9 1.7 1.9 1.1 0.8 
Asset 1.19 0.95 1.1 1.19 1.15 
Turnover 

Asset / Equity | 1.99 2.88 2.8 2.74 2.65 
Stable Asset 

Component Turnover 

Weak Profit 

Component Margin 

Competitive Asset/Equity 

Component 


Table 7 -5 
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ST. JUDE 

MED (STJ) 

YEAR / 1997 1998 1999 2000 2001 
COMPONENT 

Profit Margin | 5.5 12.7 2.2 11 12.8 
Asset 0.68 0.73 0.72 0.77 0.83 
Turnover 

Asset / Equity | 1.48 1.72 1.46 1.63 1.38 
Stable Asset 

Component Turnover 

Weak Asset 

Component Turnover 

Competitive Profit 

Component Margin 

Table 7 -6 

US TOBACCO 

(UST) 

YEAR / 1997 1998 1999 2000 2001 
COMPONENT 

Profit Margin | 31.3 32 31 28.6 29.4 
Asset 1.7 1.56 1.49 0.94 0.83 
Turnover 

Asset / Equity | 1.89 1.95 0.37 6.07 3.47 
Stable Profit 

Component Margin 

Weak Asset 

Component Turnover 

Competitive Profit 

Component Margin 


Table 7 -7 
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ECOLAB 

(ECL) 

YEAR / 1997 1998 1999 2000 2001 
COMPONENT 

Profit Margin | 8.2 8.2 8.5 9.2 8 
Asset 1.16 1.25 1.31 1.32 0.93 
Turnover 

Asset / Equity | 2.57 2.14 1.7 2.26 2.87 
Stable Profit 

Component Margin 

Weak Asset 

Component Turnover 

Competitive Asset / 

Component Equity 

Table 7 -8 

INT. 

RECTIFIER 

(IRF) 

YEAR / 1997 1998 1999 2000 2001 
COMPONENT 

Profit Margin | 0 3 af 9.7 9 
Asset 0.71 0.75 0.77 0.73 0.56 
Turnover 

Asset / Equity | 1.62 1.93 1.77 2.59 2.07 
Stable Asset 

Component Turnover 

Weak Asset 

Component Turnover 

Competitive Asset/Equity 


Component 


Table 7 -9 
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MOLEX 

(MOLX) 

YEAR / 1997 1998 1999 2000 2001 
COMPONENT 

Profit Margin | 10.8 11.2 10.4 10 8.6 
Asset 0.94 0.99 0.9 0.99 1.07 
Turnover 

Asset / Equity | 1.32 1.3 1.27 1.32 1.25 
Stable Asset/ 

Component Equity 

Weak Asset 

Component Turnover 

Competitive Profit 

Component Margin 

Table 7 -10 

NATURE'S 

SUN. (NATR) 

YEAR / 1997 1998 1999 2000 2001 
COMPONENT 

Profit Margin | 7.2 7.9 6.2 5.4 a2 
Asset 2.93 2.85 2.7 2.67 2.44 
Turnover 

Asset / Equity | 1.43 1.4 1.38 1.35 1.37 
Stable Asset/Equity 

Component 

Weak Asset/Equity 

Component 

Competitive Asset 

Component Turnover 


Table 7 -11 
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CSX (CSX) 

YEAR / 1997 1998 1999 2000 2001 
COMPONENT 

Profit Margin | 7.5 5.4 0.5 6.9 3.6 
Asset 0.53 0.48 0.52 0.4 0.39 
Turnover 

Asset / Equity | 3.46 4.49 3.6 3.41 2.94 
Stable Asset 

Component Turnover 

Weak Asset 

Component Turnover 

Competitive Asset / 

Component Equity 

Table 7 -12 

ARCH. DAN. 

MID. (ADM) 

YEAR / 1997 1998 1999 2000 2001 
COMPONENT 

Profit Margin | 2.7 2.5 2 2.3 1.9 
Asset 1,22 1.17 1.02 0.96 1.4 
Turnover 

Asset / Equity | 1.88 2.13 2.25 2.36 2.26 
Stable Asset/Equity 

Component 

Weak Profit 

Component Margin 

Competitive Asset/Equity 


Component 


Table 7 -13 
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ARGOSY 

GAMING 

(AGY) 

YEAR / 1997 1998 1999 2000 2001 
COMPONENT 

Profit Margin | 0 1.3 6.1 6.7 8.4 
Asset 0.61 0.9 1.05 1.29 0.598 
Turnover 

Asset / Equity | 17.13 13.81 9.74 5.16 7.37 
Stable NONE 

Component 

Weak Asset 

Component Turnover 

Competitive Asset/Equity 

Component 


* The Asset / Equity ratio is assets divided by common stockholders’ equity and not the 


full stockholders’ equity that may include preferred stock. 


MODIFYING AND ENHANCING DU PONT ANALYSIS 

The capital structuralist needs a detailed view of a firm’s debt structure; he or she 
will further decompose the assets to equity ratio (commonly called the equity multiplier) 
and also use the full array of components(five) in the model. The asset / equity ratio is 
decomposed as follows: ASSET / EQUITY = (LTD / Equity) x (Asset / Short-term debt) x 
(Short-term debt / LTD). “LTD” is an acronym for long-term debt, while ‘“‘short-term 
debt’ is synonymous with current liabilities (for the sake of this analysis). 

Often, funding with more short-term debt and less long-term debt will accomplish 
one of three objectives: 1) it may reduce overall interest expense as short-term rates are 
lower than long-term rates in a normal market; 2) it may indicate more trade credit which 
is often treated as an interest free loan, and additionally, more business activity; 3) if used 


judiciously, it can reduce exposure to interest rate risk. This last item needs qualification: 
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while funding long-term fixed assets with short-term debt can lead to instability, funding 
with short-term credit when interest rates are anticipated to drop may reduce exposure to 
long-term commitments - as long as such a move is temporary. 

Although an increase in current liabilities may affect short-term solvency and the 
probability of default, it is both a source of internal financing and free cash-flow, and is an 
important tool in managing capital structure. By following the changes in each component, 
the student/investor can observe the behavior of the complete asset to equity ratio in a 
profitable year: (LTD Li Equity T) x (Asset T / Short-term debt T ) x (Short-term debt 7 / 
LTD J) = Asset / Equity. 


Table 7 -14 
COMPONENT DIRECTION OF REASON 

CHANGE 
LTD DOWN Less interest expense, risk 
ASSETS UP Growth in sales and 

earnings 

EQUITY UP More retained earnings 
SHORT-TERM DEBT UP More business activity 


If the reader has been following the text, he or she will realize that in certain situations the 
opposite changes can affect the ROE measurement in a positive manner. This is simply an 
example and not meant to convey one set positive pattern: when tax benefits soar while the 
probability of default does not, the result will be an increase in stock price. Our objective 
is to cite the mechanisms that make that happen. Since many companies will further raise 
long-term debt in very profitable years, it is the size of the long-term debt to equity ratio 
that is significant, and not whether long-term debt is actually decreased. 

Of the four remaining ratios in the full model, two are imperative to capital 
structure analysis: the ratio, EBT / EBIT distinguishes the cost of debt, while Net Income / 


EBT determines the effect of taxes on shareholder earnings. The student/investor should 
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be aware that earnings before interest and taxes (EBIT) minus interest expense will equal 
earnings before taxes (EBT), and that interest is a tax deductible expense. Thus, Net 
Income / EBT increases as interest increases, but the cost of debt is a reciprocal that 
actually decreases as interest rises. To put these figures on common ground, later in the 
chapter we will reverse the cost of debt ratio and turn it into EBIT / EBT; this figure will 
increase as interest expense increases. This more “understandable” form is termed the 
‘financial leverage ratio” or alternately, the degree of financial leverage” and is the same 
ratio we have used in previous chapters. It is EBIT / EBIT - Interest Expense. 

The two remaining ratios, operating margin (EBIT / Sales) and asset turnover 
(Sales/ Assets), are no less important than the aforementioned components, but they are 
less directly manageable. They are more sensitive to business cycle fluctuations, the level of 
technology, age of the industry, and competitive pressure. Indeed, it would not be 
“stepping out of bounds” to say that the goal of ROE strategy is to optimize the risk/return 
characteristics of these two ratios by controlling the other three. For example, financing an 
acquisition with leverage may raise the asset to equity ratio, and since the target company 
has a large asset turnover, operating risk would be diminished. In that case, the deciding 
point would be the fear of potentially decreasing the profit margin, and that issue would 
have to be addressed. Thus, each decision made about any one ratio will affect all of the 
others and financial management must pursue a proper balance, understanding the 
repercussions of each action. 

The entire five component model is configured as follows: 

(EBIT / Sales) x (Sales / Assets) x (EBT / EBIT) x (Net Income / EBT) x (Assets / 
Stockholders’ Equity) 

The reader can notice that the first four components reduce to a return on assets (ROA) 
because all but the two fundamentals, net income and assets, cancel each other out. When 
we multiply (Net Income / Assets) by (Assets / Equity), we get the full ROE effect, (Net 


Income / Equity). 
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To corporate management, a thorough sensitivity analysis involving all the 
components is imperative. To the capital structuralist, it is the changes in each ratio that 
are significant. While financial executives often attempt to extract the largest ROE 
possible, the investor must gauge the risk of interactive change toward an optimal capital 
structure. In a handful of cases, more long-term debt is needed, and the tax benefits will 
enhance greater sales and earnings. However, in the vast majority of capital transitions, 
profits will be extracted from less use of long-term debt in comparison with equity. While 
debt is being paid off from enhanced profits, interest expense is better covered by operating 
income and the probability of default decreases. More earnings are retained, and the 
proportion of equity increases. When the economy “heats” up and the cost of retaining 
earnings becomes expensive, the cycle will begin again; the firm will load up on low interest 
loans, take on new projects, and sometimes move past the point where the proportion of 
debt is optimal . 

In reality, there may be an interim when operating margin and asset turnover do 
not increase enough to pare down debt, and a corporation will make several adjustments to 
the other ratios to keep ROE from diminishing; this is where talent in financial 
management is realized. Although new, profitable projects must flow into” the pipeline” to 
keep the company competitive, the capital structure oriented ratios can temporarily make 
up the difference. Eventually, if sales are not generated from new projects, the company 
faces asset cutbacks and/or downsizing. However, enhancing an ROE with an increased 
equity multiplier even while operating margins and asset turnover are depleted, is a risky 
strategy with a large payoff if the outlook is favorable. 

A less risky strategy is to use the three leverage ratios (EBT / EBIT, Net Income / 
EBT, and Asset / Equity to keep the two profit ratios (EBIT / Sales, Sales / Assets), as high 
and stable as possible. In fact, the ‘ideal’? ROE has been observed many times when a 


dominant company in a dominant sector comes to fruition. 
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Table 7 -15 

THE IDEAL ROE 

COMPONENT RATIO DIRECTION OF 
CHANGE 

Operating margin EBIT /Sales UP 

Asset Turnover Sales / Assets UP 

Cost of Debt EBT / EBIT UP (Indicates decreased 
costs) 

Tax Retention Net Income / EBT UP (Indicates reduced 
taxes) 

LTD / Equity LTD / Equity DOWN (More retained 
earnings) 

Asset / Short-term debt Asset / Short-term debt NEUTRAL (Increase 
both) 

Short-term debt / LTD Short -term debt / LTD UP (More business 
activity) 


At high levels of earnings, there is a penalty for retaining earnings and not 
distributing them as dividends, and also a penalty for issuing too much equity in the form 
of newly issued shares of stock. Our Du Pont model is not sophisticated enough to deal 
with these concerns - yet. So far, we have narrowed our perspective to seven ratios, three 
of which (LTD /Equity, Assets / Short-term debt, Short-term debt / LTD), are a 
decomposed version of the equity multiplier, (Assets / Equity). The tax retention ratio, Net 
Income / EBT, is subject to influences from sales and operating income for which there is 
little tactical control. By concentrating on the cost of debt ratio, EBT / EBIT, we implicitly 
affect tax retention; interest expense is a common factor to both earnings before taxes and 
the cost of debt. 

While the absolute size of the ratios is important to the investor, more concern is 
placed with the interactive dynamics between them - which components are increasing or 
decreasing and how will they affect the other components. As an example, consider a 
scenario in which a firm under performs the industry in asset turnover. Would it be 


expedient to lower assets to equity to a more permanently tolerable level? That question 
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would be self evident if the equity multiplier consistently exceeds the industry standard, 
but would be a difficult choice otherwise. In essence, Wall Street has never played a game 
of absolutes when it comes to either fundamentals or near-term stock price increases; an 
under covered, small cap firm can outpace a large-cap Dow component. The challenge of 
going from 0. 30 per share to 0.70 per share in EPS is often rewarded more than a high 
performing stock that goes from an EPS of three to four dollars per share. The rewards 
are more derived from beating high-risk odds and doing the unexpected, than from 
consistent performance - in the short-run. And it is that time frame - the “near-term” or 
short-run - in which return on equity changes occur. Obviously, the micromanagement of 
these ratios can lead financial executives into a trap, and without a strategic overlay of 
project analysis and low cost funding, financial engineering of a desirable outcome would 
be impossible. Therefore, ROE components represent an objective, but not a means to an 
end. They represent performance goals but do not clarify the distinction between risk and 
return enough to act as tools with which to manage a firm. 

What the ROE components lack as tools of managerial finesse, they more than make 
up as signals for analysts and investors. We must, however, modify them to encompass 
capital structure changes. In particular, the cost of debt (EBT / EBIT) goes up when the 
actual cost of debt, as measured by interest expense, goes down. Secondly, increases in 
equity do not automatically translate into a company moving toward a more optimal 
capital structure; retained earnings can be excessive and new stock can be issued at an 
inopportune time. Thirdly, the asset to short-term debt ratio is ambiguous, and a better 
ratio can unify the three elements of Asset / Equity into an understandable whole. 

THE RETURN ON CAPITAL RATIO 

Through a simple modification, the capital structuralist creates a “return on 
capital” or ROC ratio. Capital is defined as the sum of long-term debt and stockholders’ 
equity. By replacing the fundamental, ““Equity’’, with “‘capital’’, the dynamics will be 


mathematically changed. In the ratio, long-term debt to capital (LTD / Capital), adding 
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long-term debt increases both the numerator and denominator, creating a less volatile and 
more statistically significant measurement. On the other hand, the ratio, Assets to Capital, 
becomes more volatile and sensitive to change because we are making it smaller than Asset 
/ Equity and not changing both numerator and denominator in the expression. Any 
increase in assets to capital implies a relative increase in short-term debt by default. To see 
how this fits into the new expression, observe the following: 

ASSETS / CAPITAL = (LTD / Capital) x (Assets / Short-term debt) x (Short-term debt / 
LTD). Assets to Capital becomes more of a risk management tool because it can be applied 
to several leverage situations where short term debt increases in proportion to long-term 
debt. Moreover, long-term debt to capital will show significant changes, whereas the 
former long-term debt to equity ratio might not. 

The cost of debt ratio, EBT / EBIT, is inverted to EBIT / (EBIT - Interest Expense), 
which will show increases of interest expense in relation to operating income. This is the 
much referenced “financial leverage ratio” which is very much like the interest coverage 
ratio in bond ratings. Increases in this ratio will usually signify that the default probability 
for the firm has risen. However, since default probabilities have countervailing 
components, there may be some other element that buffers the risk of an increase. 

With these three components, LTD / Capital, EBIT / EBT and Asset / Capital, we 
have the elements of risk reduction. Reducing all three components will lower risk, but not 
necessarily increase return. It is when these elements interface with the profit components, 
operating margin and asset turnover, and become integrated with the dynamics of the 
greater economy, that risk is reduced in the domain of larger returns. In fact, the ratio 
asset / capital is a very neutral element in terms of absolute risk because it can be used as a 
capital substitute when the cost of debt is very high. Thus, it is dependent on other factors 
for interpretation - the business cycle, the other leverage factors, the amount of absolute 


debt. However, increasing the ratio, Assets / Capital, will always contribute to the return 
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on capital on a superficial level; as long as raising it does not tacitly contribute to a 
depleted operating margin or asset turnover, it will increase both risk and return. 

In full form, the completed return on capital equation is: 
(EBIT / Sales) x ((Sales / Assets) x (EBT / EBIT) x (Net Income / EBT) x (LTD / Capital) x 
(Assets / Short-term debt) x (Short-term debt / LTD). From an investor’s perspective, it is 
prudent to look at the shortened form because many comparisons need to be done to find 
the “right “ company. We bring this back to basics with: 
(Net Income / Sales) x (Sales / Assets) x (Assets / Capital) = ROC (Return on Capital). 

Back in the 1990s, adherence to the principle of increasing all three components 

yielded a situation we affectionately called, a “‘trifecta’’. The normal success rate for a 
stock increase was about 73 % according to our data, typical for a “bull” market. When 
all three of these components were raised simultaneously in any given year, the success rate 
hovered at around 90 %. Although stocks were inflated and momentum was rampant in 


that decade, an “after the fact’ increase of that magnitude was phenomenal. 


(Back to Table of Contents) 
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8 
CAPITAL STRUCTURE AND THE BUSINESS CYCLE 


The genius of management is to place itself ‘‘in the right place at the right time”. 
While a talented manager can take the helm in a recession and slowly guide a company into 
recovery, even a mediocre manager can prosper if he or she is prescient enough to 
anticipate the dynamics of an industry which is “suddenly” favored by the economy. That 
foresight, when coupled with even a slipshod leadership ability, may be enough to garner 
huge bonuses at the end of the year. Despite the protestations of “‘more talented” 
underlings, the manager who can out foresee the competition (in this case - other potential 
managers) will be the one who is rewarded. 

A personal story - My nephew Randy was a whiz at computers and helped design 
many Internet sites early in the game. He day-traded stocks at a time when such a passion 
was unique. However, he failed to “foresee” shifts in the economy which successful 
managers will anticipate. When stocks tumbled at the end of 2000, he got hit. His famous 
line? “But the fundamentals were great on that company!” Corporate fundamentals are 
always secondary to the actions of the entire economy which the market anticipates. Huge 
earnings can be made, but if they are garnered in an inflationary period, for example, the 
market will totally discount them. Therefore, the business cycle is the ultimate source of all 
stock gains and “structures” capital structure, so to speak. 

COMMON ELEMENTS OF BUSINESS CYCLES 

At times, the economy follows a discernible pattern, and although each market is 
different from the last, distinct similarities emerge. While economists cannot predict the 
peaks and troughs of this pattern with precision, they have isolated common characteristics 


of most markets: 
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¢ 1) Four phases appear valid (some economists would argue for more or less) and 
smaller sub-cycles are sometimes prevalent. They are: 1. Recession/contraction 2. 
Recovery 3. Expansion 4. Plateau 

e 2) A similar pattern of interest rate changes occurs over the cycle as the Federal 
Reserve responds to both the need for investment and the potential blight of inflation. 

¢ 3) Companies prosper at different times over the entire cycle, separating themselves 
into industrial sectors that have similar cash-flow patterns and borrowing habits. 

The danger of business cycle analysis comes from expectations; we naturally assume 
that past patterns will be duplicated and begin to extrapolate into the future. However, 
each market is different in some risk-taking aspect - legislatively, tax-wise, in the amounts 
of inflation or the rates of foreign exchange. Phases rarely make smooth transitions from 
one to the next, and leading indicators such as M2 or the stock market can even be lagging 
in some cycles. Sometimes entire sectors will be left out of a recovery and expansion 
because conditions in that industry have changed since the last cycle. After about three to 
five years into a recovery/expansion, prospects may again seem dim and the Federal 
Reserve may engineer what is termed a “soft landing” or “growth recession” - a period of 
low GDP growth which allows a “bull” market to continue for a few more years, contrary 
to the best pundits’ predictions. Fortunately, the student/investor does not need to make 
accurate predictions in order to make money. He or she can concentrate on the capital 
structure decisions of the best sectors and seek out patterns of leverage that will replicate 
throughout the cycle. 

THE YIELD CURVE AND INTEREST RATE BEHAVIOR 

Students tend to think of the yield to maturity curve as a supply and demand curve 
which is not a correct assumption. In fact, it is much more a gauge of investor expectations 
about the direction of future rates than a demand graph for loanable funds. The reason for 
this confusion is that the demand (and price) for a debt issue moves in the opposite 


direction from changes in the interest rate. A logical question might be: ““Why would 
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anyone pay more for an investment with a lower rate?’’ The answer is: “They don’t.”. As 
interest rates are raised by the Federal Reserve, the price of existing issues with lower rates 
goes down. Investors can make more on an issue with higher rates and sell off any bonds 
that have the older and lower rates. Thus, when interest rates spike above the debt issue 
with lower rates, there is less demand for the old issue and the price goes down. At a lower 
price, the lower interest rate now yields more return, giving it parity with new issues — 
when held to maturity. However, when the issue is sold before maturity, and interest rates 
have risen, the price will be below par. The process is dynamic and not static. 

With the yield curve, the yield which relates price to interest rates is a function of 
the time to maturity. During the business cycle, as the Federal Reserve raises or lowers 
rates, the curve changes shape to reflect investor sentiment and the prevailing rate for each 
level of maturity. If investors expect a normal spate of inflation to occur, long-term rates 
will be above short-term rates, because investors need to be compensated for the risk of 
holding an investment that is more exposed to changes in interest rates and inflation. 
Analogously, financial institutions make profits by borrowing at lower short-term rates 
and lending at long-term rates, and the ascending yield curve is universally accepted by 
economists as ‘normal’. 

A second incorrect assumption is that a firm’s choosing the lowest interest rate, 
based on the maturity of a loan, will minimize capital costs. As we shall see, just the 
opposite is often true because rates reflect investor expectations as much as the price of 
debt. Financial professionals analyze yield curve behavior through what is termed “‘the 
segmented markets hypothesis’. This theory implies that the supply and demand for 
loanable funds is derived from the cash-flow patterns of a business. Companies with large 
amounts of fixed assets demand the use of long-term funds, while companies with more 
current assets will borrow short-term. Banks, for example, have many short-term 
liabilities and they will match those maturities by investing in short-term securities, mostly 


treasury bills. As the economy heats up, the Federal Reserve begins raising rates at the 
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same time that loan demand is also high. To meet both required reserve ratios and higher 
loan demand, banks will sell these short-term securities, flooding the market and pushing 
up the yields on them. 

Academics, on the other hand, generally analyze yield curve behavior through what 
is termed, “the expectations hypothesis”. Long-term rates are viewed as the sum of short- 
term rates combined into a longer maturity. Therefore, the shape of the curve is a 
reflection of future expectations which will determine basic supply and demand. If long- 
term rates are temporarily lower than short-term rates (the dreaded inverted yield curve), 
it is because the economy is in bad enough shape for the Federal Reserve to begin lowering 
rates. 

In essence, these theories are not mutually exclusive, and both appear to explain 
yield curve behavior. The segmented markets hypothesis proclaims that short and long- 
term debt cannot be substituted for each other which is backed up by empirical evidence. 
Braniff Airlines in the 1980s is a case in point: when this company began using short-term 
debt as a substitute for long-term debt, it went bankrupt. The volatility of short-term rates 
began “eating” the company’s profits. Although many companies will convert short-term 
debt into long-term once it reaches a specified level, the opposite does not occur because 
firms do not want to pay variable interest rates; the uncertainty of the level of default rises. 
Therefore, demand for loanable funds is a function of both the financial structure of a 
company and expectations about the direction of interest rates. While a large company 
cannot delay all of its funding until interest rates are lower, it may ration capital by 
limiting outlays to current projects and forego any new projects until a downturn 
transpires and the Fed lowers rates. 

GRAPHS THAT UNITE THE TWO THEORIES 
To match corporate behavior with the shape of the yield curve in each phase of the 


cycle, these graphs serve to unite both the segmented markets and expectations hypotheses. 
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Figure 8-1 


YIELD 


TIME 


1) Phase: Contraction/Recession 

2) Expectations Theory: Short-term rates are above long-term rates and long-term rates 
are expected to decline. Companies do not want to lock in a loan at a higher rate and wait 
for interest rates to decline. However, this is “‘self-fulfilling prophecy’’, because recessions 
begin when investment and loan demand declines, and become worse when firms delay 
building their inventories. 

3) Segmented Markets Hypothesis: Banks have raised short-term rates by selling 
securities to meet loan demand in prior periods. Consumer spending is now declining, and 
companies with steady demand and short product cycles will do well. With higher debt 
levels, industrial companies may not be demanding loans to maintain fixed assets, and the 
price of long term debt is declining. The lack of capital expenditures is a leading indicator 
of ‘“’trouble” down the road. 

4) Company Behavior: Most companies retrench and attempt to deplete existing 
inventories. As stated above, firms delay major purchases of plant and equipment because 
they are uncertain about the direction of their respective sectors. Any company with 
steady demand will generally out perform the economy, even if profit margins are 


squeezed. Thus, “sin” companies like alcohol and tobacco, healthcare maintenance firms, 
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and consumer staples like bathroom tissue etc. will at least maintain the value of most 
portfolios. 


Figure 8-2 


YIELD 


TIME 
1. Phase: Recovery 
2. Expectations Theory: The yield curve tends to be flat (it may be slightly ascending or 
descending), but rates are now lower and companies begin to borrow at these lower rates 
for large capital expenditures. The expectation is that the Fed is through with cutting rates 
and that now would be a good time to “lock” them in. Refinancing loans is again common 
for financial institutions. 
3. Segmented Markets Hypothesis: Companies with more fixed assets and steady 
operating leverage can best benefit from lower interest rates on long-term debt. These 
firms tend to use a lot of debt and have large periodic expenditures which would lower 
capital costs if bought with lower cost loans. Long-term debt is now in demand. Lower 
risk companies have the greatest acceleration of EPS beyond the cost of capital. 
4. Company Behavior: Firms will extend inexpensive loans among themselves and to 
consumers. Housing, banks and utilities will benefit from lower cost borrowing, and the 
slightly higher price they charge for their services. These sectors are deemed “interest 


sensitive’. 
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Figure 8-3 


YIELD 


TIME 


1. Phase: Expansion 

2. Expectations Theory: Companies expect interest rates to rise as the economy “heats” up 
The Fed does indeed raise rates, perhaps several times before inflation appears. The 
economic imperative is to borrow and buy “‘now’’, before interest rates rise and inflation 
takes hold. Essentially, this scenario represents a collective race for immediate 
consumption. 

3. Segmented Markets Hypothesis: Long-term debt is still in high demand. Companies 
with higher operating leverage begin to do well. At this point, the equity markets are in 
full swing which represents the main source of financing for many of these firms. Higher 
GDP growth and higher consumer spending offsets the higher risk. 

4. Company Behavior: Consumer spending has been bolstered by a great employment 
market and loans are extended for ‘consumer durables” - autos, boats, appliances- so 
called “‘big ticket” items. Intermediate industrial goods (used to produce consumer end 


products) and transportation companies begin to do well. 
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Figure 8-4 


YIELD 


TIME 


1. Phase: Plateau 

2. Expectations Theory: ‘Mixed signals” are given off by an economy that is unsure of 
which direction it is going. Some think the Fed will raise rates to curb inflation, while 
others see diminishing returns and hope for a rate cut. In essence, the flat yield curve 
mimics an early recovery and yet interest rates are too high for another expansion. The 
financial sector begins to succumb to interest rate worries and lobbies for a cut. 

3. Segmented Markets Hypothesis: At the market peak, companies with high operating 
leverage and little debt do the best. Consumers are still spending even though there is less 
industrial activity. The tech sector can benefit at this time because their financing is 
independent (superficially) of high interest loans. However, there may be more volatility in 
the market, and some of these stocks will ‘“‘sky-rocket’’, only to face the consequences of a 
high beta during the latter part of the phase. 

4. Company Behavior: Both personal income and interest rates are relatively high. 
Capital goods have benefited from replacement needs, but most companies take a “wait 
and see” approach as merger and acquisition activity slows down. In this market, it is 
‘winner take all” and some sectors are heavily favored over others, causing volatility as 


investors are unsure of where to put their money. 
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The student/investor should realize that the characteristic of a phase is not derived 
from its predicted patterns, but defined by its anomalies. Can a market go from recovery 
to plateau and miss an expansion? Can banks do better when interest rates are high? Can 
stocks do well in the first part of a recession? As improbable as the scenarios behind these 
questions sound, the increased complexity of the economy, especially the behavior of 
foreign markets, can turn them plausible. Banks, for example, increasingly cherish “non- 
interest income” that diversifies them away from dependence on the Fed. Borrowing at 
low rates in Japan, in order to invest in China, makes companies less sensitive to the yield 
curve. Inevitably, there may come a time when the stock market no longer reflects risk in 
the United States alone, and in the period 2003-2008, we witnessed another anomaly: gold 
and stocks were perfectly correlated. But - if we combined our own yield curve with that of 
other countries and weighted it by GDP, that curve would reflect economic conditions 
throughout the developed world. The real utility behind the shape of the yield curve is that 
it graphically represents the business cycle at each point in time. Although it fluctuates and 
shifts to reflect immediate conditions, no other measurement so precisely captures investor 
behavior and expectations. If we were to conclude that capital structure decisions are an 
outgrowth of the relationship between long and short-term interest rates, we would be very 
close to the truth. Those rates affect the equity markets and the type of assets that generate 
income. The length of time that they maintain a pattern, the level they are at, the distance 
between short and long, as well as their inherent volatility, all determine the amount and 
timing of cash flows - and also determine how those cash-flows are funded. 

STRATEGIC CONSIDERATIONS 

¢ 1) The market precedes actual business activity by approximately six months. One 
reason that insiders profit is their ability to anticipate increased activity in their 
respective businesses. This is also the reason why “chasing profits” by investing in the 
most profitable companies, is doomed to failure. By the time an investment is made, the 


yield curve shifts and begins to favor another sector. The one highly recommended 
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strategy is to invest in a general market index about six month’s after a recession is 
officially announced. History dictates that a market begins to recover at this point, and 
that the greatest gain will be at the beginning of a recovery. No one except market 
professionals will be watching the index, and the market seems to respond to this level 
of anonymity. 

2) A favorable leverage state will move a firm toward an optimal capital structure and 
a higher stock price. Unfortunately, as interest rates rise and the yield curve shifts, the 
confluence of ideal income and capital cost conditions will only be temporary. The span 
can be from six months to two years before a stock becomes “overbought”. When an 
investor has seen a company double its stock price, it usually signifies that the sector is 
about to wash, although it does not mean a company will make less than optimal capital 
structure decisions or lose value. If earnings decelerate compared to the cost of capital, 
investors begin looking to other sectors, but that does not mean that the company is not 
a good long-term prospect. 

3) Two other aphorisms have historical merit: 1. The greatest gains in the market 
occur before the Federal Reserve raises the interest rate three times in succession. At 
this point, the market becomes more sector oriented, responding to individual cash- 
flow/capital cost circumstances. 2. If after three to four years of recovery, and short- 
term rates exceed long-term, it may be time to shift money out of the market. At this 
point, the Fed will try to increase the money supply with open market operations and 
other lending facilities, trying to engineer what is termed ,’’a soft landing’. While 
enormous speculative opportunities exist, prudent investors will curb trading because 
the potential risk outweighs the returns. If the inverted yield curve is at low enough a 
level, it does have the potential to flatten out and begin ascending to continue the bull 
market. However, such a move would signify that the Fed considers inflation to be at 


an acceptable level and would penalize creditors with deflated dollars. Since debt levels 
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are higher, losses would be high unless inflation was actually held in check. The 
average investor best not tempt fate. 

¢ 4) Political considerations may trump economic discretion. Since the public equates 
economic behavior with the prevailing presidential administration, the Federal Reserve 
tries not to raise rates in the last two years of an incumbent’s reign. If inflation gets out 
of hand, the postponement of a rate hike may make it worse, forcing the Fed to take 
even more drastic measures. Historically, stocks generally do twice as well in the last 
two years of a President’s term than in the first two years. 

e¢ 5) Major trends are confirmed by sequential movement in the same direction of all 
three Dow component indices, utilities, industrials and transports. At first, electric 
utilities lead the way, up or down. Secondly, the Dow Industrials follow the utilities. 
Lastly, the transportation index, follows the Dow industrials. Unless a trend occurs in 
that specific order, it is not considered “confirmed”, and may lead to a less predictable 
business cycle and a chaotic market. From a sector rotation standpoint, the Dow 
Theory is completely rational. Interest rates get too high for the ‘‘interest sensitive” 
utilities, pushing them down. Fewer orders push down the industrials because 
companies do not want to commit to projects at higher rates. Lastly, the transports 
suffer because they are the main service unit for the industrials. 

THE BUSINESS CYCLE AND THE COST OF EQUITY 

The first misconception that investors have about beta is that companies with 

greater financial leverage have higher betas. In fact, while leverage increases beta, the 

greater proportion of beta is derived from the relationship between sales and market 

return. To reiterate the Mandelker and Rhee equation, Beta = (DOL)(DFL)(ROE) [(COV 

% Sales, % Market)/Variance % Market)]. Sales is a prominent part of both the degree of 

operating leverage and the covariance component of the equation. Moreover, it is an 

assumption of capital structure theory that operating and financial leverage balance each 


other; a company with more financial leverage will have less operating leverage and vice- 
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versa. Although some sectors employ more of both types, within any sector, the mixture of 
leverage will be similar and balanced. 

Theoretically, the ‘ideal’? company would have a low beta because it would be well 
diversified and be able to increase its beta with more debt and/or acquisitions. Playing the 
cycle, it would take advantage of low interest rates until the market picked up, and rates 
were increased. At this point, its investment in assets would begin to pay off, and the 
company would raise its return on equity (ROE), while maintaining high demand for its 
products. As the Federal Reserve raises interest rates to stave off inflation, the firm begins 
to pay off some of its old debt, attracting equity through its higher EPS. Simultaneously, 
the company begins to retain more earnings and lowers its long-term debt to capital ratio, 
decreasing beta just as the business cycle transitions to a plateau. During the stagnant 
market, the firm continues to diversify with acquisitions, lowering operating risk, and 
trying to broaden its customer base for the next profit cycle. 

Thus, the ‘‘ideal” company engineered a strategy that took advantage of three 
cyclical characteristics. First, it took advantage of lower interest rates and began taking on 
debt and raising its beta just as the economy was improving. Secondly, as interest rates 
were continually raised, it lowered its debt ratio and began restructuring its capital 
towards an equity base. Concurrently, EPS was rising and an “over heated”? economy 
ensured that demand for its products was stable. Lastly, the company prepared for a 
downturn in two different ways: 1. It jettisoned its high interest debt and positioned itself 
for greater solvency. 2. It began to broaden its customer base by investing in risk lowering 
acquisitions that would diversify its operations. From the perspective of capital structure, 
after a downturn, the firm uses leverage to accelerate the change in EPS well past the rate 
of change in the cost of equity; the cost of equity was at a cyclical low because the market 
had declined and the Federal Reserve had lowered interest rates. In the second phase of its 
strategy, the firm actually begins to lower beta in response to higher interest rates. By 


paring down its proportion of debt to equity, it nullifies the risk of leverage at higher rates. 
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On the other hand, it can do nothing about the systemic risk of an overheated market, and 
so it attracts equity funding with its higher EPS and substitutes it for debt. The third 
phase of the strategy lowers its beta in response to a stagnate market but also prepares for 
the next business cycle by diversifying away some of its operating risk. In essence, the firm 
is both prepared for a downturn and yet “cautiously optimistic” about future prospects. 

Preposterous you say? A fantasy? While even the best run corporations cannot go 
through every cycle with such machine like precision, many firms hire economists to guide 
them through the various pitfalls and missteps. The banking industry in particular is 
exposed to cyclical risk, which carries over to all those who are influenced by the prime 
rate - which encompasses at least some aspect of nearly every sector in the economy. 
Again, the premium is placed on foresight and not hindsight because if a company adopts 
these strategies as a reactionary response, it will find itself ‘‘out of sync’ with changes in 
the cost of capital, i.e., the rate of earnings increases will slow and be suddenly eclipsed by 
the cost of equity, which will begin to accelerate. On the downside, earnings will usually 
outpace the decrease in the risk-free rate, but even if earnings are stable, a higher beta will 
create an over reaction to a market downturn. At this point, we often see firms with twenty 
percent earnings increases - lose and not gain - twenty percent in stock price. The market 
simply factors in diminished future prospects. 

Beta rarely performs as expected in the short-run. In fact, right after the theory of 
the CAPM was proposed, Wall Street immediately jumped on the bandwagon. Investing in 
high beta stocks during an upswing and then in low beta stocks during a downturn, 
institutional investors’ attempt to time the market was futile. Performance was spotty at 
best. However, the real culprit was methodology; beta was used as a tool for predicting 
stock prices, and not to gauge comparative risk. It is always possible (although not likely) 
for a high beta stock to only react violently when the market is declining and to make 
meager gains during the expansion phase of a typical cycle; beta encompasses cumulative 


volatility and is not stable in the short term. Such anomalies can be further punctuated by 
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a low correlation coefficient and a high but volatile alpha - the part of a regression that 
depends on factors outside of market influence. For example, if tariff policy suddenly 
favors a particular industry, i.e., steel, then that industry may prosper with the effect of a 
greater ‘“‘alpha’’, and less beta; it is no longer as dependent on the market. The industry 
may have a collective beta of perhaps “1”, but hardly reacts at all during a market 
downturn. 
THE CAPITAL ASSET PRICING MODEL AND SENSITIVITY ANALYSIS 

The true worth of beta is gauged in relation to the other components of the CAPM. 
The CAPM is a dynamic model that changes daily as the market changes. Periodically, the 
risk-free rate is manipulated outside the system by the Federal Reserve, but it changes 
yields (not coupon rates) based on demand for treasuries. The more volatile stock market 
index can vary from negative twenty percent to positive twenty percent over the course of a 
year, and the difference between that figure and the risk-free rate, known as the market 
risk premium, is the primary economic factor affecting the cost of equity. Ultimately, the 
singular relationship between beta and the risk premium will determine the coherence of 
the model 

In the following example, we will observe the effect of a one percent change in 


interest rates on the CAPM, defining three levels of beta: low medium, and high. 


Table 8-1 

EQUILIBRIUM | Risk Free Beta Market Risk Prem. | CAPM 
% 

LOW 0.05 0.75 0.098 0.048 8.6 % 

MEDIUM 0.05 1 0.098 0.048 9.8 % 

HIGH 0.05 1.25 0.098 0.048 11% 
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Table 8-2 

INCREASE | Risk Free Beta Market Risk Prem. | CAPM 
1% % 

LOW 0.06 0.75 0.098 0.038 8.85 % 
MEDIUM 0.06 1 0.098 0.038 9.8 % 
HIGH 0.06 1.25 0.098 0.038 10.75 % 


Notice that with the high beta stock (1.25), increasing the risk-free rate actually decreases 
the cost of equity (from 11 % to 10.75 %). This is a systemic advantage that encompasses 
firms who must finance with more equity. Companies that have high betas may have a 
difficult time turning to the credit markets for necessary financing. When interest rates 
rise, the cost of capital goes up for those firms who use leverage. On the other hand, those 
who use equity have a competitive advantage, especially if the market ignores the higher 
rates and keeps ascending. The higher beta allows a firm to both escalate earnings with 
lower capital costs, and temporarily out perform the market. However, as the market 
keeps rising, these companies have a much higher cost of capital, and when either earnings 
or the market declines, high beta stocks fall precipitously. 

This next example will show sensitivity to market changes. It also shows the importance of 
always examining the cost of equity in the context of earnings. If we examine the CAPM in 
isolation, a market decline actually reduces the cost of equity, but then we must remember 
that earnings are highly correlated with the market; a decline in market value implies that 


earnings may be decreasing by an even greater amount. 


Table 8-3 

EQUILIBRIUM Risk Free Beta Market Risk Prem. | CAPM 
% 

LOW 0.05 0.75 0.098 0.048 8.6 % 

MEDIUM 0.05 1 0.098 0.048 9.8 % 

HIGH 0.05 1.25 0.098 0.048 11% 
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This scenario calls for a three percent drop in market return to 6.8 %. 


Table 8-4 

MKT. Risk Free Beta Market Risk Prem. | CAPM 
DECREASE | % 

LOW 0.05 0.75 0.068 0.018 6.35 % 
MEDIUM 0.05 1 0.068 0.018 6.8 % 
HIGH 0.05 1.25 0.068 0.018 7.25 % 


Even with the introduction of extraordinary cash flow during this period (beating the 
average company in earnings gains), it is doubtful whether a high beta stock could 
maintain its price. Certainly, the cost of equity dropped more than that of low beta stocks, 
but the student/investor should consider the source of the higher beta - usually higher 
operating risk attributable to volatile sales and earnings. Any firm that finances with 
equity, and has a higher beta, must have higher operating volatility by definition. 

One of the keys to understanding the cost of equity is the recognition of how market 
dependent it is. Although interest rate changes can move the market, they will represent 
only a small fraction of the cost if the market does not respond. The next table should 
convince readers that market reaction is paramount: we cut the interest rate in half, 
without a market response. 

The equation is the CAPM with a beta of one: Risk-free rate + (Beta)(Market rate - Risk- 
free). 


Table 8-5 


The Market goes from 20 % to 15 % Return 


05 + (1)(0.2-.05) = 0.2 or 20 % 


05 + (1)(.15-.05) = 0.15 or 15 % 


205 


Table 8-6 


Interest Rates are Cut in Half (the risk-free goes from 5 % to 2.5 %) 


05 + (1)(0.2 - .05) = .2 or 20 % 


025 +(1)(0.2 - .025) = .2 or 20 % 


Moreover, there is no factor in the model that expresses the relationship between interest 
and market return except for the comparative risk premium (market return - risk-free 
rate). The correlation between rates and market is not explicit and cannot be permanently 
quantified because volatility in both credit and equity markets changes the relationship. 
Ultimately, the relationship is a function of yield curve behavior, inflation and aggregate 
demand among many factors. Expressed as a logarithmic curve, the relationship is in a 
state of perpetual change which diminishes forecasting ability, i.e., the market creates 
inflation, which raises rates which lowers the market, which lowers rates, which increases 
the market which causes inflation... 


Figure 8-5 


Interest Rate 


Market Return 


The most constructive advice that an investor or corporate professional can receive 
is to keep beta at a minimum; the empirical evidence is unchallenged. Low beta stocks are 
rewarded out of proportion to their risk profiles, while high beta stocks are penalized. In 


statistical terms, a downward bias exists for high beta stocks. However, the danger of 
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making this generalization is to lose the upside potential that so many higher beta stocks 
provide during the expansion phase of the business cycle. While some high beta stocks 
offer an exception and achieve some degree of stability by their very size alone (Intel, for 
example), the imperative is to seek out firms who can raise beta and take advantage of 
upswings, but not have the type of operating risk that would damage the stock during a 
downturn. 

One of the best examples of how beta can be deceptive, is with Chapter One’s 
introductory illustration, Fisher Scientific (now Thermo-Fisher Scientific). With a small 
profit margin of 3 to 4 percent, Fisher was capable of increasing sales even in a downturn. 
The company was well diversified with a low operating leverage, but had a debt to capital 
ratio that sometimes approached seventy percent because of numerous leveraged buyouts. 
Nevertheless, the company maintained a beta of about 0.6 and was able to increase their 
share price sevenfold in about eight years. How was that possible? Besides balancing 
operating and financial leverage, this firm rarely reacted as much as the market. No one 
ever bragged about how Fisher was beating Wall Street estimates and the stock was not 
heavily traded. In fact, sales and cash-flow were comparatively large, but the low profit 
margins put the company in the “high turnover” class; asset growth was leveraged through 
the stability of sales. The “‘mystery”’ behind Fisher was that the stock simply did not move 
on the basis of sales or profits, but once the word “acquisition” was mentioned, it took off 
like a guided missile. Eventually, it would again settle in for another soporific interim, 
waiting for word of the next growth opportunity. Mathematically, these large jumps would 
not be interpreted as volatility because they were isolated to specific short periods; thus, 
the small beta. In other words, Fisher had upside potential but was protected from 
downside risk 

One famous study was conducted by the formidable research team of Black, Jensen 
and Scholes. They found that the entire period from April 1957 to December, 1965, was 


characterized by a skewed risk-return tradeoff - higher beta stocks produced lower returns 
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than low beta stocks. In fact, these findings are often pointed out as a condemnation of the 
entire CAPM. Again, the anomaly can be explained by the extremity of the movement; a 
stock with a high beta can triple the markets downward path in only a few short days, 
while it may take a year or more for it to achieve a new high during an expansion. That 
jack rabbit-volatility almost always represents a return to relative book value and away 
from speculative risk. Another example of being “burned by beta’ was during the tech 
stock speculation of the 1990s. This period offered rewards to high beta investors only if 
they were adept enough to part with their investments before they “fell through”. Very 
reputable financial professionals thought that a “new era” had dawned, characterized by 
permanently high price to earnings ratios, and volatile stocks that would “go back up”. By 
2001, many high beta stocks that commanded a hundred dollars a share just a few years 
earlier, could be bought for ten dollars and change. 

Unfortunately, the volatility of certain tech stocks has led to more speculation and 
less investment. Even a well run company like Google is not an investment grade stock as 
of this writing (2008), because it is over exposed to a downturn. On the other hand, 
Microsoft has become more investor worthy as it gives out special dividends and trades 
between a much narrower range than it once did. Its beta is no longer exceptionally high 
and it has diversified into voice generated programming and video games. Therefore, a 
high beta should not condemn a stock’s investment potential; a well managed high beta 
company can lower its beta as it takes advantage of lower cost equity. However, even 
during an upswing, low beta stocks can out perform the higher betas because of a tendency 
to hold their gains. 

CIRCUMVENTING THE OPTIMAL CAPITAL STRUCTURE 

The relationship between short-term interest rates and long-term rates defines the 
business cycle. If income streams are certain over a long period, the cost of borrowing 
short-term would be significantly less than borrowing long-term - given a “normal” yield 


curve. The reason for the lower “price” of short-term debt is that the lender incurs less 
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risk. Any pricing anomaly in the borrower’s favor is short-lived because the loan will be 
frequently renewed at the current rate. However, the borrower incurs much greater 
default risk - loans might have to be paid when cash-flow is negative - and- there is greater 
risk incurred because of the potential for interest rate fluctuation. Most businesses need to 
plan far enough ahead to be competitive and frequent rate changes on top of frequent 
payments will increase default probability. This disparity between the price of debt and 
the risk of debt skews the absolute cost of capital in the direction of greater risk. In 
essence, the company is forced to choose higher cost debt because it is less risky. Since a 
well run firm matches its cash-flow with its funding needs, there is always the temptation to 
use less expensive debt when the firm is in a temporary “holding” pattern at the top of the 
business cycle: it may wish to delay major projects because interest rates are expected to 
decline. As banks sell off short-term securities to meet loan demand, there is a tendency for 
short-term rates to rise, indicating the prospect of a contraction. Thus, a firm may 
temporarily substitute the increasingly expensive short-term loans for long-term debt, in 
the hopes of avoiding being “‘locked in” at a higher rate. This trade-off of more immediate 
risk and expense for the prospect of lower rates in the future is a luxury that high beta 
companies cannot afford. Lower beta companies, who have less operating risk can make a 
strategic play to lower capital costs in the long-run by accepting these immediate risks: 
they do not face the prospect of great market volatility which would damage a high beta 
firm that accepted the same risks. Interest expense would rise in the interim, as would 
default probability, but this movement away from an optimal capital structure would 
position the firm for greater gains once a recovery commenced. Essentially, the higher 
price paid for the short-term loans buffers the firm against uncertainty, acting like an 
insurance premium, and counterbalancing the risk of default because the action is only 
implemented temporarily. 


THE GAME OF CAPITAL STRUCTURE “GOTCHA” 
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High beta companies who peak near the top of a business cycle primarily finance 
with equity. Long-term debt is both prohibitively expensive and risky, because cash-flow is 
not stable enough to warrant it. Under normal circumstances, retained earnings provide 
sufficient equity given the lower economic prospects that occur during the plateau phase of 
a business cycle. However, the cost of equity is relatively high at this stage, pushed up by a 
market that has surged through a few years of expansion. Unless earnings are maintained 
and even accelerated, the cost of equity will be rising and eclipsing the rate of earnings, 
sometimes vectoring off into a different direction altogether. With the prospect of both 
lower capital and consumer spending, the forecast for a stable stock price is dim. 

When a high beta stock is at its peak, company officials sometimes feel 
indestructible. Their unbridled optimism is punctuated by huge bonuses and a stock price 
that is soaring. Opportunities for growth are sighted and the firm may begin raising 
capital to fund large projects. At the same time, an expanding market creates many 
unsophisticated investors who have never seen a downturn. The market seems like a Lotto 
ticket that always pays off. Thus, the” perfect storm” occurs in capital structure. The 
unbridled optimists are matched with the unsophisticated investors; one entity demands 
plenty of equity and the other supplies it. In fact, the high beta firm is minimizing capital 
costs by raising equity when the stock price is high: more funds will be raised with fewer 
shares. What each player in this scenario does not realize is that they have upped the 
“ante” at the wrong time, taking on more risk than is warranted by the economic outlook. 
Naturally, the investment begins to implode as soon as any of the major industry 
participants misses earnings expectations. Therefore, an investor needs to view equity 
issued late in the business cycle just as a company views short-term debt. The higher risk 
needs to be counterbalanced with the potential for appreciation - except - in this game, the 
loan does not expire like short-term debt. Once stock is issued, it is kept until sold; the 


investor must enter the deal like a gambler, expecting to “dump” the shares before getting 
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“burned”. In essence, even with the best of intentions, both parties end up like poker 
players in a Las Vegas casino. 
IDEALIZED TRENDS 

Business cycle behavior defies expectations more than it confirms them. High beta 
stocks may recover earlier than low beta stocks. Temporarily, the cost of equity may 
actually decrease during an upswing. The market may go into a tailspin just as the 
expansion phase is expected. Exceptions to the rule do not negate its logic, but offers the 
opportunity to observe the workings of other forces. Often, the political motives of a lobby 
can be exhibited in some piece of legislation that seems inconsequential but has 
repercussions in the market; the laws of supply and demand are circumvented by creating 
an artificial scarcity for example. Speculative excess, a “bubble” created by government 
action or inaction, can occur. An example of such a bubble was the housing speculation 
that occurred in the early millennium which was purported to be an outgrowth of interest 
rates being too low for too long. In such a scenario, the investing public will put too much 
capital in one area to the detriment of others, and the result will be a sector (housing or 
Reits) that remains profitable beyond its capacity to generate income. Thus, a sector whose 
internal dynamics would normally let it prosper for one phase only, ended up being 
favored by the economy for three. This imbalance can only end up affecting other sectors, 
and indeed we saw a fallout with mortgage companies, banks and brokers causing a severe 
credit debacle in 2007. By recognizing the rationality behind the ‘ideal’ business cycle, the 
investor can therefore be alerted to the danger of an exception - whether it be a speculative 
bubble or a more complicated supply and demand issue such as occurred with the price of 


oil. 
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Figure 8-6 


Market Cap 


A Time B Cc 
VARIABLE PHASE A PHASE B PHASE C 
Interest Rates LOW MEDIUM HIGH 
Market Index LOW MEDIUM HIGH 
Cost of Equity LOW MEDIUM HIGH 
Relative Beta LOW MEDIUM HIGH 
Relative Op. Leverage | LOW MEDIUM HIGH 
EPS Acceleration INCREASING HIGH DECREASING 
PHASE A PHASE B PHASE C 
LOW BETAS PROFIT BETAS NEAR “1” PROFIT BETAS > “1” PROFIT 
1. Financial Leverage 1. Flexible Mixture of 1. Market Spending Peaks 
Debt/Eqty 
2. Stability of Demand 2. More Market Spending 2. Equity is less Expensive than 
Debt (relatively) 


The managerial imperative is to find its own “efficient frontier” within the parameters of 
its industry; that is - it should strive always to achieve the greatest return with a given level 
of risk. The reader should observe that economic risk is less in phases A and B and it is at 
this juncture that corporate risk can be increased. Once a firm enters phase C, corporate 
risk is no longer an option: it should decrease beta, reduce debt, and attempt to lower 
operating risk through diversification. 

A very obvious example of an industry changing its risk profile is land line telecom. 
These formerly regulated companies have increased their collective risk by branching out 


into wireless, the Internet and even telecom equipment. Without the low beta of a 
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regulated utility, these firms peak much later in the business cycle. In fact, AT&T with a 
beta of around “‘1’’, only had a long term debt to capital ratio ranging from 15 % to 33 % 
throughout the 1990s. The typical utility has more financial leverage but not nearly the 
greater operating risk that AT&T has incurred over the years. Extreme amounts of capital 
poured into these firms right at the market peak of the late 90s, which was the wrong time 
to incur such risk. When the market imploded, telecom suffered more than most, but could 
have avoided some of the damage by expanding in the earlier phases of the cycle. 
SECTOR ROTATION 

To flawlessly predict which sector will be the next to profit is a pipe dream. Most 
sectors will be segmented by performance and all firms will not prosper at once. Nor will 
it be possible to predict how long a sector will profit although six months of accelerated 
earnings will be an indicated minimum to be considered as “outperforming” the economy. 
“Chasing” profitable sectors, however, is much like chasing earnings: the investor might 
gain from momentum, but just as likely will lose money because the large investors have 
already spotted “‘the next big thing” and moved on. The real value in sector rotation is to 
recognize that a diversified portfolio can be achieved by concentrating on firms that benefit 
from the recovery and expansion but should also have some defensive stocks in case of a 
contraction. In addition, stocks that do well during a plateau should be chosen on the basis 
of lower risk simply because the higher risk stocks that do well during this phase will be the 
first to fall. 
SECTOR LOGIC 
The concept behind sector rotation is that the cycle favors specific industries within the 
bounds of interest rates and demand. For example, when interest rates are low, more 
applicants qualify for credit and any “big ticket” item requiring a loan will be favored. 
Consequently, any industry that depends on interest rates - autos, housing, banks, etc.- will 
be favored as well. During a contraction, when credit risk is still high, consumers will not 


be taking out loans for purchases, but will still be buying bread and going to visit the 
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doctor if needed. Thus, consumer staples and the healthcare industry are favored. When 
the recovery and expansion phases hit, goods that are used in the production of other goods 
- sub assemblies, small motors, heat expanders etc., often called intermediate goods, will be 
in demand and set the stage for the late expansion, early plateau. It is at this juncture that 
unused capacity disappears and manufacturers begin to expand by purchasing “capital 
goods” - the tools and machinery that constitute the final product of the intermediate 
goods. Naturally, all of this freight must be transported, and the various transportation 
stocks begin to do well - railroads, trucking, shipping. While the astute reader will notice 
that sector rotation is merely a detailed elaboration of the “Dow theory”, the premium for 
economists is to observe how it is different. Many sectors will “‘bleed”’ over into a phase 
whose interest/demand characteristic does not fit the industry. Additionally, most 
economists will debate which phase the economy has entered as well as how many phases 
or sub phases actually exist. As a general guideline, the following table offers a rough 


estimate of a typical business cycle: 


Table 8-7 
PHASE Contraction | Recovery I | Recovery II_ | Expansion Plateau 
GOODS 1, 1. Interest | 1. Consumer | 1 1. Capital 
Healthcare | Sensitive Durables Intermediate | Goods 
2. (banks, (autos, Goods 2. Consumer 
Consumer | homes, appliances, | 2. Consumer | Discretionary 
Staples electric “big ticket’ | Discretionary | 3. 
3. Food and | utilities) items) 3. Capital Transportation 
Beverage 2 Goods 
Intermediate 
Goods 


One pattern that is worth noting: both consumers and businesses follow similar borrowing 
patterns. The consumers with the best credit will be purchasing the homes and autos that 
stimulate the economy in a recovery. Likewise, the largest manufacturers with the least 


operating risk will expand with the greatest financial leverage. Paradoxically, as interest 
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rates rise, credit is even more obtainable and less credit worthy customers will be picking 
up loans later in the business cycle, albeit at higher rates. The basic reason for this 
anomaly is that personal and business incomes do not rise until later in the cycle, thus 
qualifying customers for loans. However, the axiom that the most credit worthy customers 
need the least amount of credit is true; wealthy businesses and people use debt as a money- 
making tool rather than as a necessity. Individuals and companies who are the least credit 
worthy “somehow” end up paying more interest for loans because they did not possess the 
collateral early enough in the “game” when rates were low. This recipe for default costs 
financial institutions billions but no alternative system seems practical. The successful 
firms who finance with equity do so not because they cannot qualify for loans, but because 
it is the most cost effective method, helping to maximize stock price. On the other hand, 
firms who have a volatile cash flow will sometimes take on debt when credit terms ease and 
will suffer the consequences late in the plateau phase. This ‘“‘survival of the fittest’”’ scenario 
can be combated with knowledge of the business cycle and applied judgment. 

The reader should notice that the risk premium, the difference between stocks and 
the risk-free rate, also mirrors sector rotation. At the prospect of a contraction, there is a 
“flight to quality”, a general movement into low risk, high quality debt instruments like 
treasuries and AAA bonds. The greater certainty in the bond market attracts capital away 
from stocks. As the market expands, investors take on more risk, inflating the risk 
premium, and stocks are again favored. In fact, at the top of the market there will be 
investment in junk bonds, IPOs (initial public offering) and even in firms without any 
earnings. This higher demand for debt instruments in the initial phases of the recovery, 
makes debt less expensive in the capital structure, but as risk premiums rise, firms can 
garner more funds from an equity issue despite its higher cost because stocks are in 
demand. This situation presents another anomaly: when debt is in demand by investors, it 
is relatively inexpensive for the issuing company, but when equity is demanded, the 


company must pay a higher price; the rising market raises the risk premium, and the cost 
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of equity When such an equity issue is supported by higher earnings, both beta and the 
cost of bankruptcy proceed to drop - beta by the decrease in debt to equity and bankruptcy 
costs by an earnings generated decrease in default probability. 

INDUSTRY RESPONSE TO THE BUSINESS CYCLE 


The following industries respond (not always positively) to the respective phase: 


Table 8-8 


Table 8-9 


1) CONTRACTION 


2) RECOVERY 


Utilities 


Electric Power 


Consumer Staples 


Paper Products, Forestry 


Tobacco 


Chemicals 


Food, Beverages Steel 

Publishing Household Furnishings, Autos, 
Appliances 

Drugs Crude Oil 

Healthcare Banks 

Apparel Small Machine Tools 
Intermediate parts 
Defense Electronics 
Pollution Control 
Waste Management 

Table 8-10 Table 8-11 

3 ) EXPANSION 4) PLATEAU 

Capital Goods All Types of Mining 

Machine Tools Oil Refineries 

Gold Mining Telephone Systems 

Tobacco Communications Equipment 

Beverages Specialty Chemicals 

Drugs Transportation 

Cosmetics Aviation 

Oil Equipment Aerospace 


Computer Systems 


Financial Services 
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Table 8-12 

CROSSOVER SECTORS 

INDUSTRY PHASES 

Publishing Contraction, Recovery 
Beverages Contraction, Recovery 
Mining Expansion, Plateau 

Oil Recovery, Expansion, Plateau 
Electric Utilities Contraction, Recovery 
Tobacco Expansion, Plateau, Contraction 
Drugs Contraction, Expansion 
Defense Electronics Recovery, Plateau 
ECONOMIC SIGNALS 


Economic indicators are so mixed that it is very difficult to achieve consensus among 
leading economists. The decisions to invest in a certain sector must anticipate its economic 
milieu, and much money is made in making a correct forecast. However, once the majority 
of economists agree on the state of the economy, it is almost too late to move into a sector 
because all the money is made through early anticipation. The average investor can benefit 
from knowledge of economic signals if only as an instructional tool for “what not to do”. 
Charts and tables set up the illusion that anticipation of an economic phase is effortless, but 
these tables do not function as “‘tea leaves”. For example, why would any investor buy 
stocks on margin when interest rates are high during a plateau phase? If the investor has a 
speculative bent, it is much better to take advantage of low interest rates and speculate 
during the recovery phase. No one needs to be a fortune teller to almost guarantee that 
interest rates will drop during a contraction. The following tables give a brief outline of 


what signals to expect in each phase: 
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Table 8-13 

CONTRACTION RECOVERY 

1. GDP Declines as a Negative 1. GDP Percentage Change turns 
Percentage Positive. 


2.. 12 Month Average Percentage 
Change in Federal Funds Rate turns 
Negative. 


2. 12 Month Average of Industrial 
Production Change becomes Positive 


3. The percentage change in M2 turns 
from Negative to Positive. 


3. Non Farm Payrolls Increase. 


4. Interest Rates Decline. 


4. Initial Unemployment Claims 
Decrease. 


Table 8-14 


EXPANSION 


PLATEAU 


1. Interest Rates Increase. 


1. The Moving Average for the Rate of 
Change of Industrial Production turns 
Negative. 


2. 6 Month Moving Average in the CPI 
(Inflation) turns Positive 


2. GDP Declines as a Percentage Change 
(2 % instead of 4 % for example) 


3. Non Farm Payrolls Increase 


3. Unemployment Claims Increase 


4. 12 Month Moving Average of the Rate 
of Change in the Federal Funds Rate 
turns Positive. 


5. 6 Month Moving Average of the Rate 
of Change for the Real Monetary Base 
turns Positive 
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The arbitrariness of some of these signals is apparent if one views an indicator like the CPI 
in isolation. In some economies there will be inflation and recession at the same time and 
so the acceleration in the rate of change will certainly not be an expansion phase indicator. 
Common sense and coordination of several factors (some not enumerated) will be the 
watch words. Again, the premium is placed on anticipation of the phase, but investment on 


the basis of such indicators is in itself a risky proposition. 


(Back to Table of Contents) 


219 


9 
OPERATING RISK 


One major advantage of the information age is that we can observe the 
transformation of academic theory into practical application. Before the ubiquity of the 
PC, data was obtained from old newspapers and microfiche. As quaint as that may seem, 
investors would plot charts out of stock guides, sometimes losing track of overall objectives 
in pursuit of esoteric data. A correlation between R and D (research and development) 
expenditures and near-term sales, for example, would be considered time-consuming 
research, not typically initiated by the average investor. If academic theory was readily 
observable in the marketplace at all, it was restricted to such general truisms as “higher 
earnings lead to higher stock prices’. Technology has transformed data. We can now 
obtain detailed information of both high quantity and (some would argue) quality. 
Although more communication has also created the exchange of information with dubious 
quality that most find obfuscating and confusing, the greater number of sources has 
enabled us to compare data and ground ourselves more firmly in the truth. 

The one area, in which there is little more transparency than there was in 1965, is in 
the accounting for fixed and variable costs. The SEC (Securities and Exchange 
Commission) does not require corporations to break down their costs into fixed and 
variable categories in required financial statements. Although it is standard practice to 
itemize costs between fixed and variable, confusion exists when asset categories overlap and 
the two costs become indistinguishable. Nevertheless, the FASB (Federal Accounting 
Standards Board) and the SEC has not made such disclosure mandatory although it would 
immeasurably aid the investor in gauging risk. The delineation of such costs is crucial, 
because the greatest amount of corporate activity rests entirely on the concept of operating 


risk and its concurrent measurement, operating leverage. 
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Since fixed costs are often associated with the technological inputs of a business - 
that is machinery, test equipment, and automation - many observers consider them implicit 
in the type of product one is selling, and almost beyond management’s control. For 
example, if my business requires a neutron particle emitter, and all competitors have one, 
there is little discretion; I must buy the emitter and pay the fixed costs for maintenance, 
etc. Thus, the type of business is the greatest determinant of fixed costs. This operating 
risk is sometimes referred to as “economic risk”; it is most affected by the business cycle 
and the timing of demand for that company’s product, but the need for long-term 
commitment of capital is also an imperative. In fact, the level of technology characterizes 
the amount of fixed costs in a business. A semiconductor firm, for example, will compete 
on the basis of a much higher level of technology than a department store. Consequently, it 
will be deemed “capital intensive” and have a higher level of fixed costs. Almost without 
exception, operating leverage provides the foundation for structuring a business; 
marketing, finance, even the average level of employee education is dependent on operating 
leverage, and especially the amounts and consistency of its component parts. 

FIXED COSTS AND ECONOMICS 

In the classic breakeven point equation, Profits = Sales - Variable Costs - Fixed 
Costs. Sales can be further differentiated into (Quantity x Price), and variable costs can be 
differentiated into (Quantity x (Variable Cost/Unit)). Increasing profits is a simple matter 
of either increasing sales or decreasing costs. Since fixed costs reflect the level of 
automation, would reducing them change the nature of the business? Is such reduction 
possible? The answer to both questions is affirmative. The objective of many mergers is to 
“share” fixed costs, and thus reduce their cost per unit by increasing capacity. However, 
the basic production process still requires the same inputs and remains unchanged. Fixed 
costs in such a merger would also remain stable, but the quantity of units would increase. 


One look at the breakeven equation dictates that variable costs would increase as well; this 
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proportional rise in variable costs to fixed costs lowers the overall risk to the merged 
company. 

Another, much more insidious reduction in fixed costs occurs when production 
processes quietly become obsolete. The greater the novelty and relative complexity of 
technology, the smaller will be its supply. If such technology offers a competitive 
advantage, it will be in demand, and command a higher price merely because of its limited 
source. When a process is gradually improved over time, its relative complexity decreases, 
because it can be more easily duplicated, i.e., more individuals jump into a profitable 
market, and the sources of supply increase. The result is a lower price. Eventually, the 
supply of this technology will begin to eclipse demand for it because ‘“‘new and improved” 
processes replace it, and the old technology becomes obsolete. Industries become “capital 
intensive” because the competitive “edge” goes to the businesses with the latest technology, 
which must be purchased at “‘any cost”. Such competition becomes a rather expensive 
proposition for shareholders who tend to invest in these companies at specific points in the 
business cycle and then sell their shares when the cost of capital climbs and further 
expansion is unwarranted. These companies have almost invariably high operating 
leverage. 

High fixed costs are a barrier to entering a market. They are a fundamental sign 
that a process requires so much capital, that only a few enterprises are willing to take the 
risk and participate. And - usually - such participation connotes a higher profit margin 
and high unit prices. If there is one major flaw to the breakeven point equation, it is its 
failure to correlate higher fixed costs with higher prices. While prices are determined by 
the market, higher fixed costs raise the breakeven point for sales. Since sales are a function 
of both price and quantity, at least one of those variables needs to change. However, when 
technology is cheapened to the point where its supply is vast and unending, not only do 
fixed costs proportionately decrease, but the price charged for the product decreases as 


well. Thus, profits are driven by churning out more of a product; revenues increase 
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because unit quantities increase and not because prices rise. As more participants enter a 
market, vendors cut prices to meet competition, which will make a firm’s inputs less 
expensive. The chain of cost reduction continues: cutting a firm’s fixed asset costs will 
allow more participants to enter that firm’s product market albeit at a lower profit than 
was previously acceptable. At this point, the firm can stamp out a product that was 
previously deemed, “high tech”, almost at will. In fact, the very ease of production has 
allowed numerous competitors into the market, forcing companies to compete with more 
‘asset turnover” and less profit margin. Eventually, if demand is stable and not increasing, 
more of a good can be produced with less investment, but by this time, the market will be 
glutted and prices will have deflated. 

This “negative economic synergy”’ is one of the bailiwicks of technological change. 
It is the prime reason that companies need to remain flexible and willing to change. Ifa 
company is fixated on a specific method of “doing things’, or encumbered by a limited 
number of products and processes, it will be doomed by a lack of diversification. No 
company can afford to wait for “‘its time in the sun’, i.e., a time in the business cycle which 
favors its sector. 

This need for competitive strategies has been thoroughly analyzed and documented 
by Michael Porter. His outstanding research produced three generic strategies that most 
companies emphasize and share: 1) Cost leadership 2) Product differentiation and 3) 
Focus on niche markets. Each strategy uses fixed cost manipulation to gain market share. 
In the first, cost leadership, a company can charge lower prices because it cuts variable 
costs and spreads fixed costs over greater production. An example would be a department 
store that rents unused space to another business like McDonald’s or Starbucks. A 
‘‘partnership” arises between the two corporations, and the department store is spreading 
out the same fixed costs over more revenue. The second strategy would be exemplified by a 
semiconductor company who creates a new chip for a medical prosthesis, and tests it with 


the same devices it uses for chips in PCs. Not only is the company spreading fixed costs 
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over more units, it is diversifying its product line, creating a less risky cash flow and 
changing the character of its operating leverage. Niche markets are sometimes specialized 
enough to require higher fixed costs i.e., the research and development in pharmaceutical 
companies, and naturally require higher prices to cover those costs. As in the case of 
‘negative synergy’, the niche status can deteriorate over time if technology becomes easily 
duplicable, and many participants enter the same market. Flexible companies must 
ordinarily adopt all three strategies, sometimes emphasizing one to the exclusion of the 
others and sometimes creating a hybrid of all three. 

THE CASE OF COMPAQ COMPUTER 

During the 1990s the computer business became so hotly competitive that many 
companies fell by the wayside. Because of frequent “‘price wars”, computers became very 
accessible to the average person. User friendly operating systems like Windows 95 from 
Microsoft, created a commercial environment for the Internet that stimulated shopping, 
game playing, and social activities as well. However, such accessibility came with a price of 
its own: many of these companies were well managed and yet saw their profit margins 
shrink. Fighting to keep their heads above water, consolidation became a survival 
mechanism rather than an opportunity. Compaq, a PC manufacturer who swallowed up 
the floundering enterprise system maker, Digital Equipment Corporation, battled to 
remain viable, only later to see itself swallowed up. The computer industry was changing — 
in what seemed like a nanosecond. 

While computers are certainly high-tech, they can be easily assembled from a series 
of modules. The modules themselves are relatively sophisticated, but one does not have to 
be an “electronics whiz’ to connect several of these modules together and form a 
computer. Increasing demand for quality computers (ones that did not lose information 
when you turned on the vacuum cleaner), with greater ‘“‘mean time between failures’, 
meant that machinery no longer had to be replaced because it ‘“‘wore out” like tennis shoes. 


In fact as storage space became great enough to eclipse our ability to use it, there was less 
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of a need to replace computers with an “upgrade’’. For years, computer speed needed to 
keep pace with ever more sophisticated programming, and parts were not standardized 
enough to be interchangeable. In other words, putting one module on top of another was 
like putting Chevy parts into a Ford: It might get you to the corner store and back, but not 
much farther. When operating systems becoming “user friendly” and programs became 
compatible, computers marched right out of the scientific laboratory and into the living 
room. Computers were not only accessible, they were a requirement. 

Frequent changes in the production process, coupled with an increase in market 
participants led to an inflexibility within the largest manufacturers. Custom built 
computers by the local electronics store could compete with huge PC makers who had the 
added burden of high fixed assets and costs. Forecasting demand became a hit and miss 
art, and unsold inventory forced Compaq to adopt a new distribution model called, “the 
distribution alliance program”; computers would be made to order and not to forecast. 
Inevitably, computer makers would compete on this “‘custom style” basis, almost like a 
service company. Manufacturers like Dell stopped selling computers in stores, and 
computer giant, Gateway, ended up closing the majority of its distribution centers. 

THE NATURE OF COSTS AND MARGINS 

The tell tale sign of a deteriorating economic predicament is simply falling operating 
margins, measured by Operating Income / Sales. Note that operating income in this 
instance is before depreciation and amortization has been deducted to derive EBIT 
(earnings before interest and taxes). The breakeven point equation best establishes this 


relationship: 


225 


Table 9-1 


FIXED COSTS (FC) = 100 


SALES (S) = 500 


QUANTITY (Q) = 100 


PRICE (P) =5 


VARIABLE COST PER UNIT (VC/UNIT) = 3 


(Px Q) - Q(VC/U) - FC 


(100 x5) - (100 x 3) - 100 = 100 


OPERATING MARGIN = 100/500 = 20 % 


As long as fixed and variable costs are stable (that is fixed costs remain the same and 
variable costs are a stable percentage of sales) operating margins will increase as sales 
increase. 


Table 9-2 


FIXED COSTS (FC) = 100 


SALES (S) = 1000 


QUANTITY (Q) = 200 


PRICE (P) =5 


VARIABLE COST PER UNIT (VC/UNIT) = 3 


(P x Q) - Q(VC/U) - FC 


(200 x5) - (200 x 3) - 100 = 300 


OPERATING MARGIN = 300 / 1000 = 30 % 


Notice that quantity is the only variable that changed. As long as more units are being 
sold, variable costs that rise as a percentage of sales, do not adversely affect margins. In 
the next table, a mere 16.66 % rise in variable costs totally dilutes the effect of a one 


hundred percent increase in sales: Operating margin declines back to 20 %. 
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Table 9-3 


FC = 100 


S = 1000 


Q = 200 


P=5 


VC/IU = 3.5 


(P x Q) - Q(VC/U) - FC 


(5 x 200) - (200 x 3.5) - 100 = 200 


OPERATING MARGIN = 200/1000 = 20 % 


Over time, operating margins rise when the percent change in sales exceeds the 
percent change in total cost, regardless of the mixture between fixed and variable costs. 
The tendency in most businesses is for fixed costs to become a smaller percentage of total 
costs over the life span of a product. Such “parity” would not be destructive of margins if 
only variable costs did not rise to compensate for the reduction. In fact, variable costs rise 
as a percent of total costs and even accelerate as fixed costs decline: increased competition 
“raises the bar” and each sale involves more distribution, advertising, packaging and 
marketing expenses. The concept is obvious when one walks into any supermarket and 
prices generic corn flakes vs. a name brand. The two cereals are nearly identical in 
production costs. Fixed costs of the process are similar, although some “quality” premiums 
are built into the name brand that would make it slightly more expensive. The real cost 
differences are in such things as TV advertising, breadth of distribution, endorsements etc. 
that push up the cost to sell the product. ‘‘No-Brand” corn flakes never have a prize inside 
in order to Keep costs low. 

Taken to the extreme, when the increase in total costs is greater than the increase in 
sales, operating margins suffer. In some industries, fixed costs and not variable costs are 
the culprit. The airline industry, for example, has never been profitable for an extended 
period of time. Their collective investment in fixed assets is large, but their productive 


capacity, (seats) is limited. When a plane (a fixed asset) carries its capacity of 300 people, it 
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cannot add capacity or spread the fixed costs of a plane among a greater number of units. 
That is the nature of the technology, and also the reason why seats are created to conform 
to the dimensions of a runway model. Most airlines have responded by cutting frills such 
as pillows, peanuts, and meals, in an effort to make up in variable costs what it must spend 
in fixed costs. 

In Compaq’s case, it had finished a deal to buy Digital Equipment and invested 
heavily in the Internet (CMGI and Alta Vista). Ultimately, Compaq was plagued by an 
overcapacity and resorted to the aforementioned change in its distribution model. While 
these investments were immediately extraneous to the production of PCs, they showed the 
capacity of Compaq management to adapt to a situation that was rapidly getting out of 
hand. The “higher ups” could see the writing on the wall - they needed to diversify and do 
so rapidly. However, both fixed and variable costs were rising faster than salable 
production, because competition had lowered prices and flooded the market with PCs. The 
only way that Compaq could have maintained its margins would be to either expand 
production and sell at drastically reduced prices, or cut its variable cost per unit enough to 
bring up operating income. Neither path was feasible and it was natural for Compaq to 
look for a merger partner, which it found later in Hewlett Packard. 

FIXED COSTS AND THE BREAKEVEN POINT FOR SALES 

While higher fixed costs act as a barrier to entry, they also entail more risk because 
raising them raises the breakeven point for sales. The ideal situation for Compaq would 
have been to effortlessly increase its capacity and incur the cost increases that were 
normally contingent on expansion - by selling more units, albeit at a lower price. However, 
Compaq needed to increase margins and could not rely on sales alone. Such a strategy 
would have raised variable costs in proportion to fixed and margins would have stabilized 
at a very low level. No company can cut its operating margin in half and continue to 
operate unscathed. Thus, the main problem with Compaq’s costs were not a rise in fixed 


costs, which acted so long as a barrier to entry and were now diminished, but a decline in 
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pricing power that was derived from an acceleration in variable costs that replaced fixed 


costs. 

Table 9-4 

FC = 100 FC = 200 
VC/U =3 VC/U =3 
Q=50 Q=100 
PROFIT = 0 PROFIT =0 
PRICE =5 PRICE =5 


Note that without pricing power, a company would have to raise its unit quantity when 
fixed costs rise. A company who can raise prices without customer complaint is in a far 
superior position than those who must do what the market dictates. It is far easier to raise 
a price than to gear up production processes and churn out more units, and yet the result is 
the same when fixed costs are raised; sales must rise to meet the increase. 

The risk of raising fixed costs (or even buying the stock of a company with high 
fixed costs) stems from the relationship between sales and operating income. When higher 
fixed costs are incurred, a small change in sales will cause a large change in operating 
income. While this scenario may sound like a terrific profit making venture, such profits 
are only contingent upon the stability of sales, which has an almost negative correlation 
with very high operating leverage. For example, a utility company who has higher fixed 
costs (turbines etc.) will also have a high degree of sales stability because their product 
(electricity) has a demand during downturns. On the other hand, a semiconductor 
company who may have the same level of fixed costs faces a much more daunting task 
because the demand for its product is much more elastic: both businesses and consumers 
tend to do less capital spending to upgrade equipment (or life style) during recessions. In 
fact the volatility of stock prices is somewhat dependent on the relationship between the 
amount of fixed assets and the stability of demand. Those companies faced with both 


higher fixed costs and unstable demand, will tend to have higher betas, and an unstable 
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stock price as well. Thus, fixed costs are a double edged sword; in newer industries, they 
act as a barrier to entry and pump up prices because the supply of technology is low. But - 
when prices fall due to competition, rising variable costs deplete any profit. They will also 
destabilize operating profit because higher capital expenditures are needed to maintain a 
high level of fixed assets which will also require a higher level of sales. Since it is rare to 
have such ideal conditions occur simultaneously, these companies tend to do enormously 
well when their respective sectors are favored and then lag behind the market the rest of 
the time. 
COMPAQ COMPUTER: THE REST OF THE STORY 

By 1997, Compaq began to see margins decline. The company could not 
compensate for market price decreases with additional sales volume. Desperately seeking 
to increase sales and profits, it acquired UNIX operating Digital Equipment Corporation to 
gain a foothold in the enterprise systems market. In what was termed the largest computer 
company acquisition in history, Compaq added it to its previous purchase, Tandem 
Computer. Enterprise systems were “big ticket” items in comparison to the commoditized 
PC industry. Compaq saw them as a stepping stone to regaining operating margins. To 
understand the gravity of the situation, two measurements need to be introduced. The first 
is called the “capital intensity ratio”, which measures the implied amount of capital a firm 
needs. It is merely, Total Assets / Total Revenues and discerning students will notice that it 
is the inverse of the ‘‘asset turnover” ratio. When it is compared to both year to year 
change and an industry average, it tends to reveal the amount of fixed assets and 
consequent fixed costs in a company. The second measurement is the non current asset 
ratio which is merely, (Total Assets - Current assets) / Total Assets, and like the first, 
measures the amount of fixed assets, albeit in a more direct manner. Although this ratio 
can be obfuscated by large amounts of intangible assets like ‘goodwill’, it can offer a good 
comparative snapshot; it must be reiterated that the investor must decipher the amount of 


fixed assets in a company as such information is not directly proffered. 
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Table 9-5 

COMPAQ Year of Digital 
Equip. Purchase 

YEAR 1996 1997 1998 

CAPITAL 0.58125 0.5951 0.7395 

INTENSITY 

NON CURRENT 0.12908 0.1787 0.3412 

ASSET RATIO 


The Digital Equipment purchase was paid for with over nine billion dollars in cash 
and stock for what was, at the time, the largest acquisition in computer history. The 
“higher ups” knew they were taking a major risk, but rightfully believed that a path to 
higher margins included more operating risk with higher fixed costs; such a “‘shot in the 
arm” would reformulate the company away from high quantity, low leverage PCs and 
toward a niche product - huge enterprise systems that could run a major city. Not all 
computer systems are created equal. With the purchase of large amounts of fixed assets, 
Compaq had a monumental task to integrate them efficiently. The Windows based PCs 
were rapidly being replaced by the proverbial 800 pound gorilla - systems that were both 
complex and massive. 

Had the acquisition been consummated four years earlier in 1994, Compaq may 
have had a chance of riding out what was about to occur: one of the worst market 
corrections in modern history. Tech stocks were completely slammed. What was 
anticipated to be a “‘normal’’ ten to fifteen percent decline, increased to fifty and even 
seventy percent for many stocks in the tech-heavy NASDAQ. By 2001, many stocks that 
had sold for eighty or ninety dollars a share could be purchased for as little as ten dollars. 
Compaq’s valiant attempt to revive its profit margins was doomed to failure. In essence, 
the higher fixed costs of the Digital Equipment merger entailed more potential profit but 


more operating risk. Since the breakeven point for sales was rising at the same time that 
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the economy was in decline, the higher operating leverage jeopardized Compaq’s position: 
Compaq needed to sell high profit enterprise systems just as the economy was gong into a 
tailspin. The lower leverage from PC manufacturing could not help weather the storm 
because PCs were a discretionary item, i.e., the leverage was not low enough to make 
consumers buy these products when “money was tight’’. Ultimately, a merger with Hewlett 
Packard became Compaq’s saving grace. The paradox of seeing margins decrease because 
of technological change, and then an attempt at higher leverage fail because of changes in 
the business cycle, should not be lost. What happened to Compag was “the perfect storm” 
in operating risk. 

OPERATING LEVERAGE AND PREDICTION 

To understand operating leverage and the concept of a small change in sales having 
a magnified effect on operating income, one must realize that the ratio has multiple uses. It 
not only displays the risk of higher fixed costs, but can predict the relationship between 
sales and operating income. The basic ratio is formed by sales minus variable costs in the 
numerator, often called “the contribution’’, and then divided by EBIT (earnings before 
interest and taxes) in the denominator. It should also be observed that the components of 
EBIT are sales minus variable costs minus fixed costs (S - VC - FC). The total ratio is thus: 
S-VC/S-VC-FC orS - VC /EBIT. Simply stated, fixed costs determine the magnitude 
of the ratio, because the other variables occupy both the numerator and the denominator 
with the same relationship. 

The great “mystery” is how these concrete numbers actually transform into 
percentage change variables when we compare one year to another. How can S - VC / 
EBIT turn into the beta ratio, % A Operating Income / % A Sales? The explanation is: if 
variable costs remain the same percentage of sales, and fixed costs remain truly “fixed” 
(they do not change) then the ratio of S - VC /EBIT at the end of this year, will mirror % A 
Operating Income / % A Sales at the end of the next year, and thus have a predictive 


relationship with those variables. Since the ratio is a compendium of perhaps thousands of 
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internal breakeven points, it is debatable whether operating leverage for an entire 
company can be precisely measured. The discerning reader will notice that the concrete 
form of the ratio can never drop below “‘1”’ and yet many companies have processes where 
operating income percent changes are always less than sales percent changes. In fact, just 
by discontinuing one business segment and adding another, a company can radically 
change its percentages. Therefore, what we observe as investors will rarely conform to the 
academic ideal. Since costs are never published in the format of “fixed” and “‘variable’’, 
but more like “‘cost of goods sold’’ or “administrative and selling costs’’, the investor needs 
to do a clever “‘end around” and infer operating risk from statistical relationships. By 
observing the mean and variance of operating margins, sales, operating income, and capital 
intensity, over a five year period, we can better understand the risks of any firm’s cash 
flow. Some research reports may contain specific operating leverage information for an 
industry or a company. When we find such information, we compare the stability of actual 
percentages to this ideal and try to coordinate the leverage trend with the types of 
products a firm is selling and its place in the business cycle. These variables are difficult to 
predict, but a handful of ‘“‘astute”’ investors saw the Compaq debacle coming and acted 
with foresight. It is not impossible. 
CHARACTERISTICS OF OPERATING LEVERAGE 

While higher operating leverage ultimately increases the variability of EPS, just as 
financial leverage does, most companies try to minimize this variability by balancing the 
two types of leverage. Thus, if a company’s operating leverage is high it will have a 
tendency to lower financial leverage by financing with equity; more shares issued actually 
diminish the risk of unstable cash flow. Conversely, companies with low operating leverage 
have a chance of raising EPS simply by financing with more debt, which they can 
presumably do if operating income is stable. Creditors favor those companies with stable 
revenues because the risk of default is lower. Consequently, banks for example, will charge 


the “‘prime rate” to the customers who are most capable of paying off and renewing loans - 
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firms with large and stable operating characteristics. The cycle continues because these 
customers can use more debt in their respective capital structures when interest rates are 
lower. Thus operating leverage is the major source of most other types of risk including: 
financial leverage, political risk, foreign risk, inflation risk and even random event risk. 

The type of product often determines the scope of risk. The elasticity of demand 
determines the percent change in demand based on a percent change in price. Agricultural 
products, for example, usually have low operating leverage and must be produced in 
quantity to make a profit. Since price is determined by a competitive market of many 
buyers and sellers, demand is unresponsive to price and these products are almost inelastic. 
On the one hand, most people would buy the same amount of bread if prices were to 
increase by ten percent. On the other hand, if prices quadrupled, as they would ina 
famine, people would buy less bread. Elasticity is not calculated for non normal periods, 
and the near inelasticity of bread holds. Analogously, products with high elasticity imply a 
higher operating leverage although the relationship is certainly not cause and effect. 
Vacation resorts, plasma televisions and high-tech exercise equipment all have high 
elasticity and will see large shifts in demand when prices change. Consequently, a higher 
fixed cost per unit will be implicit in their development. Stocks that pertain to these 
products will do well in the brief time their respective sectors are favored and then lag 
behind other sectors in the interim. Diversification can smooth out this risk, but each firm 
must maintain a core competency, i.e., it would not bode well for a maker of expensive golf 
clubs to start selling batteries. 

Another characteristic of operating leverage is the ability to combine different 
operating leverages and change a risk profile. In the above allusion to batteries and golf 
clubs, the combination seemed contrived and awkward. However, during the 1950s and 
60s, such combos were frequently tried and ‘‘conglomerates”’ were formed for the 
expressed purpose of diversifying away risk. Unfortunately, as processes overlapped, 


inefficiencies occurred that diminished sales and profit for each product. Corporations 
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were unsure of what business they were in. A “good” product from an average company 
was discarded in favor of a “great’’ product from a good company, and many firms began 
to refocus during the 1980s and 90s. Such “reengineering”, often required numerous 
dislocations and downsizings but increased the overall flexibility of the company. 
“Outsourcing” and “partnerships” became the buzz words, and instead of having a golf 
club company owning a battery company, we will walk into Wal-Mart and see a kiosk set 
up to serve McDonald’s hamburgers. Instead of playing tennis with the sales manager, a 
sales rep may play video games with a programmer in India. The diversity in cash flows 
have been offset by diversifying the processes, although firms still attempt to diversify sales 
within a narrower framework, a “niche’’. 

Finally, capital budgeting time frames are an important characteristic of operating 
leverage. When a venture capitalist takes the risk of investing in a high-tech operation, the 
payoffs need to be more rapid than in a low operating leverage scenario. One reason that 
America has failed to invest in “alternative energy sources”’ (as of 2008), is because the 
payoff is uncertain. No investor wants to tie up capital for five years in the hopes of 
doubling his or her money “somewhere down the road’’. The reason that a major project 
like the interstate highway system was completed is simply because it was undertaken by 
the government, who can assume the risk of a huge fixed cost operation. Private investors 
expect a return, and with higher fixed costs, that return needs to be greater with at least 
some modicum of certainty. While tax breaks and incentives can stimulate some action, 
massive projects require the organization of many investors, and too many other profitable 
investment opportunities abound for that to occur. 

Moreover, investment in capital intensive fixed assets involves the risk of 
obsolescence. Consider that fixed assets often involve processes with high technology that 
can rapidly become “‘new and improved” and replace existing technology. Without a 
rapid payoff, the investor risks being ‘“‘eaten alive” by the competition who may already 


have the new technology in place. This behavior is readily observable in which stocks get 
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“day traded” and in what periods. While the mantra of “buy and hold” serves a well 
thought out portfolio, many traders want to “‘get in and get out’’. The reason is simple. Ifa 
pharmaceutical firm, for example, owns the patent on a miracle cure, it will be a short time 
before it is duplicated with a different, ‘“‘designer” formula by some other company. 
Traders want to get in and then leave the stock before the technology becomes obsolete or 
duplicated. 
OPERATING TRENDS AND REVERSALS 

The following sections are going to discuss evaluating the size and stability of 
operating components. While statistics give us insight into the quality of sales and 
operating income at any moment in time, they can not predict the future. We can observe 
increasing risk, but we can never say that a company is about to “implode”. In fact, one of 
the hardest decisions to make is to find a company with outstanding size and stability of 
operating components, and then view a period of declining margins as an arbiter of 
investment; trend spotting requires coordination between company, products, industry and 
the overall economy. Similarly, if we see increasing margins over a long period, we know 
that such trends stop when more competition enters the market. Sometimes, one has to 


enter the market before a trend even starts. In a need for certainty, it is tempting to 


formulate trend rules such as never investing in a company that has a three year decline in 
margins or looking for a reversal after three years. Such rules can blind an investor to big 
opportunities. The trend in operating components must be seen in the context of an overall 
movement toward a target capital structure; isolating trends in operating margin will be 
self defeating because the investor will be “chasing earnings’’, and no analyst can predict 
when such momentum ends by observing operating characteristics by themselves. 
THE QUALITY OF AN OPERATING MARGIN 

For long-term investment, the size and stability of an operating margin is one of the 
determining factors. We apply both the mean variance method and the coefficient of 


variation to five years of operating margin data. When two investment options differ in 
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this measurement, we usually choose the one with the lowest coefficient of variation. The 
reason that this is such a telltale ratio is that most firms will go out of their collective ways 
to ensure the preservation of this figure. Indeed, we saw how Compaq even made a nine 
billion dollar acquisition to do so. This ratio defines the company - its market, its funding, 
and its response to changes in the business cycle. The following tables present the 
operating margins of two companies along with a mean variance and a coefficient of 


variation for each: 


Table 9-6 
INTUIT 
YEAR 1997 1998 1999 2000 2001 
Operating | 107 70.5 254 200 265 
Inc. 
Sales 599 593 848 1094 1261 
Operating | 17.86 % 11.89 % 29.95 % 18.28 % 21.02 % 
Mar. 
Table 9-7 
Statistic Methodology Result 
Mean Average of Operating 16.26 
Margin 
Standard Deviation Square root of variance 11.09 
Mean Variance Mean minus Standard 5.17 
Dev. 
Coefficient of Variation Standard Dev. divided by | 0.6819 
Mean 
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Table 9-8 
H.J. Heinz 
YEAR 1997 1998 1999 2000 2001 
Operating | 1096 1834 1412 1575 1282 
Inc. 
Sales 9357 9209 9300 9408 9430 
Operating | 11.71% 19.92 % 15.18 % 16.74 % 13.59 % 
Mar. 
Table 9-9 
Statistic Methodology Result 
Mean Average of Operating 15.43 
Margin 
Standard Deviation Square root of Variance 3.129 
Mean Variance Mean minus Standard 12.14 
Dev. 
Coefficient of Variation Standard Dev. divided by | 0.2028 
Mean 


Heinz’s’ margins are as steady and slow as its catsup, which is why the company has 
become an institution. For a quick and decisive snap shot of operating history, there is no 
better analysis than doing a coefficient of variation on operating margin data. For a much 
more minute examination, an acquisition specialist could use 60 months of data; more data 
points translates into more accuracy. 
A RISKY PROPOSITION: CONFIDENCE INTERVALS 

Any decision making based on the extrapolations of data is very risky. As investors, 
our information is much more limited than that of professional analysts. Our five year 
time frames contain a limited number of data points, and future trends rarely mirror past 
performance. So why make trend predictions? Why take the chance and have to “bite our 
lips” when we are wrong? Statistically deriving a prediction interval is not the same as 


making a prediction. We are merely implying, that from our very limited data, there is a 
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certain percentage chance of an event occurring. We add this information to many other 
indicators before making a decision, and collectively, we consider small sample predictions 
to be the least reliable. In our quest for a “ball park” figure, we are looking for as many 
diverse indicators as possible. Some of these will be contradictory, and so we will have to 
weight each measurement on the basis of reliability. Such reliability is established by the 
number of data points and the proper methodology. Additionally, some data is so skewed 
that no measurement is meaningful; in that case we may use an unreliable indicator only to 
confirm a reliable one Regression, for example, is properly applied to data that has a 
‘normal distribution”. We may use it to confirm inferences about distributions that are 
anything but “‘normal’’, but we should not make it the primary criteria for decision 
making. 

To form confidence intervals that express volatility, we take the five year mean and 
sample standard deviations of operating momentum, which is % A Operating Income / % 
A Sales. To achieve this amount of data, we need six years of concrete figures, as we are 
determining five years of percentage changes. We then form confidence intervals by 
multiplying the sample standard deviation by a T score (see Statistics Primer) and then 
dividing by the square root of the sample size (5). This figure is then added to (or 
subtracted from) the mean , thus forming the interval. If our current figure lies outside the 
interval, we know there is a specific percentage chance that it will move back toward the 
mean. Since data is limited, we try to use the 99th percentile as a rule because it will be so 
extreme, and we need to trust a small sample. A figure that would violate that extreme a 
constraint, would most likely revert to the mean- but even more importantly, it suggests an 
upheaval in the production process and gives a signal for further investigation. The 


following example is very typical of a small sample size: 
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Table 9-10 

VARIABLE 

YEAR 2000 2001 2002 2003 2004 
Operating 20 29 17 14 19 
Income % 

Sales % 15 18 23 7 24 
Operating 1.33 1.64 0.739 2 0.79 
Momentum 


The student’s T score is very much like the Z score adapted to a sample size under 30. Like 
the sample standard deviation, it automatically adjusts for the expected volatility found in 
smaller samples. Moreover, like the Z score, it covers a percentage area of a curve by 
multiplying a specific number by the standard deviation. Therefore, the mean plus or 
minus a number of standard deviations covers a percentage area of the curve. Each T 
score also corresponds to the size of the sample, with a smaller sample size indicating a 
higher T score. Our own sample size is five (for the number of years), and the following T 


scores correspond to the given percentage: 


Table 9-11 

PERCENTAGE N=5, 4 DEG. T SCORE 
FREEDOM 

99% 4.604 
95% 2.776 
90% 2.132 
80% 1.533 

50% 0.741 


For the sample data, we need to determine the mean and sample standard deviation which 


is 1.294 and 0.53904 respectively. We divide the sample standard deviation by the square 
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root of the sample size, 5, or 0.53904 / /5. We multiply this number by the percentage 
confidence level and corresponding T score, and then add it to, or subtract it from the 
mean. At 99 % confidence, this interval would be: 1.294 + (4.604)(0.241) = 1.294 + 1.11 or 
0.184 < X < 2.404. We can not say with certainty, that if the next operating momentum 
indicator is not within these numbers, it will revert back to the mean, but since it will 
violate the constraints (0.184 and 2.404), we may want to do some extensive examination if 
we are serious about investing in this company. 

The relationship between the operating components, sales and income, determines 
the character of the company. Large permanent increases in these components are rare, so 
there is a heavy reversion to the mean. Another method we can apply is to determine the 
individual growth rates for sales and operating income, divide them, and then create an 
operating momentum out of the quotient. This mean is not a true mean, but a 
characteristic mean that can be used to compare industries or individual firms. The 


methodology is as follows: 


Table 9-12 
GlaxoSmithKline 
Year 1999 2000 2001 2002 2003 
Operating 2702 5190 5508 8498 7365 
Income 
Sales 8490 18079 20489 21312 21441 


To determine an estimated growth rate, we form a ratio of the near term figure in the 
numerator and the far term figure in the denominator. We then 'exponentiate" this figure 
with the inverse of the number of periods between years (4). The inverse of 4 is 1/4 or 0.25. 
Thus for sales, the growth rate would be: (21441 / 8490)‘0.25 or 1.2606. 1.2606 is the 
growth rate and if we subtract “1”, we determine the percentage growth rate of 26.06 % 
per year. For operating income, the figure is (7365 / 2702)*0.25 or 1.2849 for a 28.49 % 


growth rate. Dividing the two, we determine the characteristic operating momentum: 
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(28.49 / 26.06) = 1.0932. Notice that we did not proclaim the predicted growth rates of 
either component, but used the results to form a more meaningful number; the probability 
that the operating momentum will be around “1” is far greater than the probability of sales 
increasing by exactly 26.06 percent in the following year. 

OPERATING BETA 

The capital asset pricing model (CAPM) is very adaptable. While not precisely 
accurate, the model is flexible enough to comprise a wide variety of financial assets and will 
relate them to interactions between the risk free rate (government), the market (many 
buyers and sellers), and the individual asset (beta). Although some would argue that the 
model is inherently unstable and reveals only a fleeting glimpse of financial truth, others 
would declare that this volatility reflects the reality of constant financial change. 

A corporation can be viewed as a portfolio of assets, each with its own response to 
economic and financial risk. Thus, one division of an oil company, exploration for 
example, has a different “beta” than another division. The collective sum of betas from 
each division, weighted by asset value, will make up the overall corporate beta. Can we 
filter out the financial risk and find a beta that pertains to operations alone? This 
theoretical “unlevering”’ of the company was pursued by both the team of 
Miller/Modigliani and Hamada well before 1975. They found that they could extract the 
financial risk from beta if they factored in the debt to equity ratio as well as the tax rate. 
The mathematical ease of doing so depended on the linearity of the function, and the 
CAPM is conveniently a straight line. Nevertheless, even a “ball park” risk measurement 
for operations opens up innumerable other options because sales and profit can be better 
related to the cost of equity. Such a measurement can be used for mergers and 
acquisitions, performance evaluation, and even for the evaluation of firms that are not in 
the market and which need an estimated beta for comparison. 

THE UNLEVERED BETA EQUATION 


The consensus equation is simple and is just: 
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Unlevered Beta = Current Beta / (1 + [(1-T)(MV Debt / MV Equity)]). MV is “market 
value”, while T = tax rate. Using book values in place of market values is theoretically 
improper. In our example, we have made up a scenario where book and market values are 
the same for the ease of computation. In professional risk management, any deviation from 
the ideal would be considered unsound. 
THE ARDCO BARBELL COMPANY: AN EXAMPLE OF UNLEVERED BETA 

The Ardco Barbell Company needs to expand. There is limited demand for old 
fashioned weights although the company keeps its leverage high by offering niche products. 
The current beta is 1.4 and the company uses little debt, about 10/40, or 0.25 debt to equity. 
The market value is the same as book equity in this case — 40 million. With a tax rate of 35 


%, what would be its operating beta? 


Table 9-13 

VARIABLE 

BETA 1.4 

DEBT / EQUITY 0.25 

TAX RATE 35 OR 35 % 

UNLEVERED BETA 1.4/ (1 + [-.35)(0.25)]) = 1.204 


The Ardco Barbell Company takes on two acquisitions: 
¢ 1) A chain of gyms with a beta of 1.6 and a debt to equity of 40/20 or 2. The market 
value of this enterprise is 20 million. 
e 2) A tennis racquet company with a beta of 1.1, a market value of 10 Million, and a 
debt to equity of 5/10 or 0.5. Both tax rates are 35 %. 
The logic behind betas is that if they are added linearly, we can determine the operating 
beta of each unit; all we need to do is to weight each beta by its associated market value to 
derive a combined total. 
Step 1: Find the operating betas of the new acquisitions: 
GYM CHAIN: 1.6/(1 + [(1-.35)(2)]) = 0.696 
TENNIS RAQUET COMPANY: 1.1/ (1 + [(1-.35)(0.5)]) = 0.8301 
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Step 2: Multiply each operating beta by its market value weight. 

The combined value is 40 + 20 + 10 =70 

(40/70) (1.204) + (20/70) (0.696) +(10/70)(0.8301) = 1.0037. This is the operating beta of the 
new company. 

Step 3: We “lever” the beta back up to reflect the new debt position. Notice that the 
combined company has 10 + 40 +5 = 55 in debt. For illustrative purposes, we assume these 
companies were purchased with cash, but Ardco could have incurred more debt to buy 
these companies and we could have adjusted that proposition into our analysis. The 
equation is: 

(Unlevered Beta)(1 + [(1-tax rate)(MV Debt / MV Equity)]) = New Combined Leveraged 
Beta 

(1.0037)(1 +[(1-.35)(55/70) = 1.5163 

1.5163 is the newly combined beta. It is higher because Ardco had to assume the gym 
chain’s debt. The benefit of diversification can be observed in Ardco’s much lower 
operating beta (1.0037 vs. 1.204), which they hope will contribute to paying off the larger 
debt obligation. 

The “‘top down “ approach to beta would multiply each separate leveraged beta by 
weighted market value to determine a final beta. In this case, that beta would be 
(40/70)(1.4) + (20/70)(1.6) + (10/70)(1.1) = 1.412. Which approach is more valid? While the 
‘top down” approach is more conventional, it assumes that separate entities are correlated 
by market value and beta response. We know from previous chapters that the coefficient 
of determination, R, is usually a value between 0.2 and 0.4, and that the “alpha” 
component sometimes supersedes the beta component in importance; we often assume that 
the correlation factor is stronger than it really is. Since we use the required rate of return 
to determine a cost of equity and not for predictions, the effect of a low correlation gets 
buffered in the analysis. However, the “top down” approach assumes that a “single index” 


market correlation is valid enough to capture the diversification effects of a combined 
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company. On the other hand, the levered beta technique assumes that beta is made up of a 
mathematical sum of operating risk and financial risk without additional outliers. This is 
an oversimplification, but is valid for the purpose of analysis. In fact, beta is made up of 
some random fluctuations in the economy, statistical ‘noise’, and other undetermined 
factors. Since beta is unstable, a consensus average between “‘top down” and levered 
approaches is sufficient. 
“MOM AND POP” STORE BETAS: COMPANIES WHO ARE NOT ON THE MARKET 
Most transactions are not enacted within a corporate environment. An example 
would be a local building contractor who wants to add a roofing company to his portfolio. 
These business deals are not glamorous but are very typical, and need to be evaluated for 
risk. To examine them, analysts use one of two approaches: 1) An accounting beta can be 
determined. Sales or income data from the business is regressed against the S & P 500 (or 
appropriate index) as percentage gains and losses. After the accounting beta is determined, 
it is unlevered for debt, and an operating beta is derived; book values must be used instead 
of market values and we assume they are the same. 2) The analyst uses the “‘pure play” 
technique. The investor takes the betas of the three largest market-traded businesses in the 
same industry, levers them down using the average debt to equity, and derives an 
unlevered beta. An example: 
The Ardco Barbell Company now has a beta of 1.52, a market value of 70 ,and a debt to 
equity of 55/70. It wants to buy a chain of tanning salons with no actively traded market. 
The salons have a debt to equity of 15/20 and a price of 40 Million. The three largest 


actively traded competitors are: 


Table 9-14 
COMPETITOR _ | SMITH BRONZE FRYE 
BETA 1.8 19 2.1 
DEBT TO 2 3 3.5 
EQUITY 

MARKET VALUE | 60 60 40 
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The combined “top down’’ beta is (60/160)(1.8) + (60/160)(1.9) + (40/160)(2.1) = 1.913 
The unlevered beta for this hypothetical combination is 1.913/ (1 + [(1-.35)(2.8333)]) = 
0.673. 
Note that the 2.8333 figure was the average debt to equity for the three firms. Also note 
that financial leverage can have a significant effect on beta. Without debt, the three firms 
have an operating beta of only 0.673 which seemed so “‘safe”’ that they piled on the financial 
leverage to improve EPS. 

Thus, the operating beta of the new firm is only 0.673. The firm is very attractive to 
Ardco because they have so little debt in an industry that seems to thrive on it 
(hypothetically). To form a completely levered beta, we multiply the unlevered beta by the 
firm’s debt to equity multiple: That is (Unlevered Beta)(1 + (1-.tax rate)(D/E)) 
The completed beta is 0.673 x (1 +(.65)(.75)) = 1.00111. The acquisition is probably a 
‘“‘young”’ firm in the industry, and has not established itself enough to incur the massive 
amount of debt of its peers. This is an opportunity for Ardco, and they immediately snatch 
it up. 
OPERATIONS RESEARCH FOR THE INVESTOR 

Most investors do not have access to detailed corporate data that itemizes the types 
of assets (prepaid insurance for example) or the types of projects that need capital 
budgeting attention. There is a bond of mutual trust between top management and 
shareholders when acquisitions are made; synergy has been evaluated and the risks of a 
purchase have been evoked. However, good management is fearless. They welcome 
questions from the least of employees and the smallest of investors because there is an 
objective principle that substantiates their position. 

Part of risk management is to find balance and common ground between two sets of 
data. When acquisitions are made, there may be a history of operating income and sales 


for both companies, and the investor can use this quarterly data to measure the covariance 


246 


between percent changes. If the acquiring company is high risk (operating and financial 
leverages are high), a low covariance will indicate a strategy of risk reduction. 
Analogously, a low risk company may attempt to step up its profit margin by targeting a 
company with a high covariance. Other strategies include: sector timing. A high risk 
company may want to target another high risk company if that sector is anticipated to 
grow as soon as assets are efficiently integrated. Since few combinations can be this 
strategically facile, the investor needs to “look twice”, when this scenario occurs. Similarly, 
when a low risk company buys a company with low covariance, it may not need the implied 
diversification as much as it needs to seek out high profit, “riskier”, projects. The natural 
inclination is to trust operations to those who know it best; they often have large stakes in 
the success of a merger. Nevertheless, asking questions is the prerogative of the 
shareholder, and doing so will help management as well. 

The following example continues with a table of cash flow data, comparing Ardco 
Barbell with the proposed acquisition of yet another tennis racquet company, and also a 


vitamin company. The means, standard deviations and covariances are at the bottom of 


the chart. 

Table 9-15 

QUARTER (Period) ARDCO BARBELL TENNIS RAQUET VITAMINS 
1 22 14 20 

2 17 10 16 

3 19 9 18 

4 31 11 25 

5 14 21 12 

6 15 24 13 

7 22 20 14 

8 26 30 19 

9 15 31 17 

10 11 32 4 

Mean 19.2 20.2 15.8 
Standard Deviation 6.106 8.94 5.61 

R (with Ardco) -0.5882 0.77294 
COV -32.108 26.477 
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*ALL DATA ARE PERCENT CHANGES 

In this shortened example (at least 20 quarters should be used), it is obvious that the 
vitamin company is more risky from a diversification standpoint. On the other hand, the 
tennis racquet company sells tennis racquets in the spring and summer, while Ardco sells 
fitness equipment in the winter months as people “get in shape” for summer. Also, the 
chain of distributors would be similar for Ardco and the tennis racquet company, but there 
would be a need for negotiations with a health food chain if the vitamin company were 
purchased. Additionally, any fixed assets from the vitamin company would be unique to 
that manufacturing process and would need to be separated from Ardco. Similarly, trucks 
and warehouses that carry fitness equipment have different priorities that may not include 
the more delicate storage of vitamins. Therefore, Ardco makes the decision to purchase the 
tennis racquet company - and- tries to put its label on generic vitamins with another 
company in charge of distribution. 
TWO MASTERS: FISHER AND BUFFETT 

Two of the greatest analysts of operating risk displayed an almost intuitive 
quantitative sense. They were well known for strategic investing, but shared a 
mathematician’s perception for minute detail. They are Philip Fisher and Warren Buffett. 

Philip Fisher was a financial analyst during the depths of the depression - almost a 
prerequisite for tenacity - and ascended from that morass with dedication and vision. His 
book, Common Stocks and Uncommon Profits, became a ‘must read”’ in the financial 
community. His best known tenet was to evaluate a company’s long-term prospects by 
studying growth and sales potential, and then favoring those corporations who were 
dedicated to producing at the lowest cost. This qualitative approach had as its foundation, 
a thorough knowledge of management skills and manufacturing processes which Fisher 
would exhaustively research. Fisher rejected what he termed, “marginal companies” - 
those that showed high profits during economic upswings, only to lag behind in the rest of 


the business cycle. 
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Fisher also excelled in detecting operating synergy - areas of growth in which 
products or processes complemented each other. For example, while the average investor 
might notice an aging population and invest in nursing homes, Fisher would have invested 
in the products and services needed to operate those homes and that were used in 
collaboration - perhaps disposable needles and “sharps” containers. Two of the best 
examples of this acumen were investments in Du Pont and Alcoa. Du Pont was a 
gunpowder manufacturer who standardized processes and went on to produce unique 
synthetic materials like cellophane and Lucite. In addition, their management team was 
responsible for developing the preliminary analysis used to evaluate capital structure, the 
aforementioned “Du Pont equation’. Alcoa was an aluminum company who capitalized on 
the airplane manufacturing that was at the forefront of technology in the 1930s and 40s. 
Both companies remained flexible and adapted their operations to new product demand 
and technologies. 

Warren Buffett is in a class by himself. Few investors have matched his dedication 
to gauging risk and positioning for long-term gains. Curiously, he does not fret at all about 
economic fluctuations or Federal Reserve actions, and appears to have unbridled faith in 
the notion of a “good idea’. However, he does possess an economist’s insight about most 
macro topics, including inflation. His natural inclination is to avoid companies with large 
amounts of fixed assets, because initial rises in asset turnover are depleted when capital 
expenditures finally need to be made. Inflation acts like a smoke screen blinding those 
firms with a high percentage of fixed assets, because sales will initially outpace the need for 
investment. 

A second major principle of Buffett’s is to invest in firms with consistent operating 
history. He reasons that those companies who are in the process of a major change in 
operations are not good investment prospects because of higher risks associated with cost 


and revenue inconsistencies. 


249 


Thirdly, and most importantly, Buffett seeks out companies with what he terms, 
‘economic good will’. These are companies that produce above average long-term profits 
because they possess “franchise value” - the ability to raise prices when needed. They tend 
to produce unregulated products for which there is no close substitute, and often induce a 
“brand loyalty” among their customers. Appropriately, Buffett shuns what he calls 
“commodity type’’ businesses - low profit businesses that churn out undifferentiated 
products. He reasons that these businesses can only compete on the basis of price and can 
only prosper during the rare event of a short supply. 

While most analysts treat the future as an extension of the past, both Buffett and 
Fisher created a different type of mental calculus. They appeared to compare the rates of 
change among several variables which coalesced into an investment strategy that produced 
long-term gains among many commonly known brands - Coke, The Washington Post, 
ABC, Etc. Buffets desire for both “pricing power” and operating consistency, seems to 
seek a company with a high but consistent operating leverage that will not deflate at the 
prospect of a downturn. High technology firms would be eliminated by that constraint, but 
“niche” companies who have created a brand consciousness among consumers would not. 
A high “mean” and a low “standard deviation” among both operating momentum and 
operating margins would meet that objective. However, a small capital intensity ratio (one 
without a lot of fixed assets) would also fit Buffett’s objective, except that these often 
designate the very “commodity type” industries that he avoids. Naturally, a productive 
balance is implemented when these several constraints are satisfied, but such a strategic 
combination is difficult to find. 

A BRIEF OPERATING ANALYSIS OF FED-EX AND STAPLES FOR THE YEAR 2000 

Most analysts examine companies in the same industries, because large disparities 
may be more indicative of the industry rather than the company; there is sample bias when 
different companies in different industries are compared. The need for precision requires 


focus, but when one company is subject to forces (demand, legislation, trade barriers) that 
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the other is not, the analyst can not form valid, actionable conclusions. We close this 
chapter by summarizing our indicators through analysis of two separate companies in two 
separate industries. While such comparison is statistically unconventional, it is realistic 
from an investor’s perspective. 

We offer a five year operating history of both Fed-Ex, the next day transit specialist, 
and Staples, the office supply fixture. Sales and operating growth is determined, and then 
changes in fixed assets and capital intensity are derived. Finally, we do mean-variance 
statistics on the operating margins of each company. The theme that runs through the 
analysis is the choice between growth and stability. Are the risks of slowing growth greater 
than the effect of stagnation, for example? Does a period of long growth preclude 
investment, i.e., not getting in soon enough? When the statistics become contradictory, we 
add some “qualitative” analysis and try to perceive the situation as Fisher or Buffett would. 
STAPLES AND FED-EX OPERATING HISTORIES 1994 - 1999 
Table 9-16 


FED-EX 


Year 1994 1995 1996 1997 1998 1999 


Sales 9392 10274 11520 15873 16773 18257 


Op. 1244 1344 1477 2047 2198 2376 
Income 


Current 1728 2133 2880 3141 3285 
Assets 


Total 6699 7625 9686 10648 11527 
Assets 


Table 9-17 


Fed-Ex Beta 


BETA (2000) 0.98 


EQUITY (2000) 8191 


DEBT (2000) 1899 
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Table 9-18 


STAPLES 


Year 1994 1995 1996 1997 1998 1999 


Sales 2000 3098 3968 5181 7123 8937 


Op. 110 191 260 355 514 708 
Income 


Current 926 1151 1666 2064 2192 
Assets 


Total 1403 1788 2455 3179 3814 
Assets 


Table 9-19 


Staples Beta 


BETA (2000) 1.03 


EQIUITY (2000) 1837 


DEBT (2000) 2152 


ANALYSIS AND STATISTICS 

All betas are not created equal. Without unlevering the betas, we can readily observe that 
Staples’ operating beta is lower because they have much more debt in their capital 
structure, and yet both companies’ betas are nearly the same. Since Fed-Ex’s operations 
are oriented around transportation, which requires a heavy investment in fixed assets, 
Fed-Ex has more economic risk. Additionally, they are exposed to the risk of higher prices 
in the oil market which are totally out of the firm’s control. These are inherent risks that 
come with the nature of the business and can only be minimally diminished by 
diversification. However, as we will observe, Fed-Ex compensates for this detriment with a 


high level of efficiency and stability. 
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Table 9-20 


FED-EX 
Percent 
Change 


YEAR 1995 1996 1997 1998 1999 


Operating | 8.04 9.9 38.59 7.38 8.1 
Income % 


Sales % 9.39 12.13 37.79 5.67 8.85 


Table 9-21 


Staples 
Percent 
Change 


YEAR 1995 1996 1997 1998 1999 


Operating | 73.64 36.13 36.54 44.79 37.74 
Income % 


Sales % 53.4 29.34 30.57 37.48 25.47 


The following table tabulates the extraordinary growth of Staples’ sales and operating 
income and compares it with Fed-Ex’s rather ordinary growth. However, what the 
investor should observe is sustainability. No company grows at twenty percent forever. 
Although the growth occurred in the context of a long bull market, five to six years can be 
the length of an entire business cycle. Staples’ growth was derived from a structural 
change in the way America did business: the Internet spawned numerous home businesses 
that needed small amounts of office supplies. Such a transition would not take nearly as 
long as IBM’s, for example, which computerized entire industries. Competition would 
crop up easily in office supplies, but not in industries which required huge investments in 
fixed assets. Thus, while Staples’ growth rate looked like a tempting investment, it would 


have been far riskier to put capital into it in 2000 than in 1996 or 1997. 
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Table 9-22 

FED-EX MEAN- STAPLES MEAN- 
VARIANCE VARIANCE 

SALES 1.697 SALES 24.22 

OP. INCOME 0.898 OP. INCOME 29.797 


*We measure mean-variance as (mean - standard deviation) which is a typical adaptation. 


Table 9-23 
Average Operating Last year (1999) operating 
Momentum Momentum 

FED-EX 0.99 0.915 

STAPLES 1.265 1.4817 


Staples’ growth is both high and steady, and it would be easy for an investor to be deceived 
by these operating statistics. In capital structuralism, our desire is always to anticipate 
growth and never to “chase” it. Capitalizing on an overly long growth cycle is reserved for 
the “lucky” few; a handful of investors can make money “without knowing any better’, 
because they happen to be in the right place at the right time. While there is money in high 
risk momentum trading, it is not recommended for even the most skilled investors, because 
it is such a gamble: the odds are better playing blackjack in Las Vegas. However, there 
may come a time when the investor observes three to four years of growth, and may have 
information about movement toward an optimal capital structure. At this point, both 
equity and the cost of equity may be low enough to justify investment. The investor 
appears to be capitalizing on momentum, but is not investing on the criteria of prior 
growth: he or she has correctly anticipated a profitable change in capital structure which 
should be actualized by a jump in economic profit. 


THE CONFIDENCE INTERVAL TOOL 
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When we sight a near term number that is uncharacteristic of others in the 
sequence, it is cause for concern. New developments (changes in costs or demand for 
example), may affect our investment. Therefore, we recommend using the 99 % confidence 
interval to gauge any oddities we may encounter. With small sample sizes, it is suspect as a 
measurement, but we merely use it as a check to see whether further investigation needs to 
be done. The following capital intensity and non current asset ratios apply to the 
companies: 


Table 9-24 


FED-EX 


YEAR 1995 1996 1997 1998 1999 


Capital 0.652 0.662 0.61 0.6348 0.6314 
Intensity 


Non 0.7421 0.7201 0.7027 0.705 0.715 
Current 
Asset Ratio 


Table 9-25 


STAPLES 


YEAR 1995 1996 1997 1998 1999 


Capital 0.457 0.4506 0.4796 0.4463 0.4267 
Intensity 


Non 0.3399 0.3562 0.3214 0.3492 0.4252 
Current 
Asset Ratio 


All of these ratios look like they are in an orderly sequence, except for the 1999 value of 
non current assets for Staples. At 0.4252, it is larger than the others, and would be the 
most likely to affect our potential year 2000 investment. We decide to submit it to the 
student’s T test and derive confidence limits at 99 %. 


Table 9-26 
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STAPLES 

NON CURRENT ASSET RATIO 

Mean 0.358396 

Sample Standard Deviation 0.03956 

Sample Size 5 

Degrees of Freedom 4 

Square Root of Sample Size 2.23606 

Student's T 4.604 

Confidence Interval 0.358 +/- (4.604)(0.03956) / 2.236 


The limits of the interval are 0.2765 on the low side and 0.4394 on the high side. Since 
(0.4252 is between that interval, we will not investigate the measurement any further. 
However, the eccentricity is even more evident because this last number is part of the 
sample itself. Also, the large change in non-current assets is not confirmed by a jump in 
capital intensity. If both measurements rose, we would investigate their acquisitions, 
distribution changes, etc. In fact, the simple expenditure of a large amount of cash for an 
acquisition can deplete current assets and inflate the non-current asset ratio, which is the 
reason for obtaining corroborating evidence; one ratio can act to confirm the other. 
OPERATING MARGIN 

The size and stability of operating margins is paramount. So far our analysis has 
encompassed the amount and stability of growth. As growth is often stimulated by a 
sector’s position in the business cycle, it tends to waver and attract investors in the short- 
term. However, in the absence of other information about financial leverage and capital 
structure, decisions made on the basis of operating characteristics should be long-term. 
Remember that financial leverage will respond to the size and stability of sales and income 
and not necessarily its growth; the probability of default is lowered when interest coverage 


ratios rise. The following tables exhibit the operating margin histories for both companies: 
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Table 9-27 


OPERATING 
MARGINS 
(Decimal) 


YEAR 1995 1996 1997 1998 1999 


FED-EX 0.1308 0.1282 0.129 0.131 0.1301 


STAPLES 0.0623 0.0655 0.0685 0.0722 0.0792 


A large and stable operating margin can lead to three positive scenarios: 1) A larger cash 
flow. 2) More dividends flowing to investors and 3) Retained earnings, instead of credit, 
that can be used for purchases. Thus, while growing sales leads to a larger operating 
income, the cost structure of a business can be optimized but not changed. Staples had 
growing operating margins that would potentially “top out’’, when all efficiencies were 
realized. On the other hand, Fed-Ex had an operating margin that was nearly twice the 
size of Staples’. They were making a stable profit in a business that had much more 


inherent economic risk. A mean-variance analysis reveals the difference: 


Table 9-28 

OPERATING MARGIN FED-EX STAPLES 
% 

Mean 12.982 % 6.954 % 
Sample Standard 0.1197 0.6523 
Deviation 

Mean - Standard 12.8623 % 6.3017 % 
Deviation 


The higher operating margin gives Fed-Ex much more financial flexibility. They 
are a low debt, high equity company, and yet their earnings are large and stable enough to 
finance with much more debt if they needed to. Choosing to finance with retained earnings 
lowers the risk of interest rate changes and buffers the effect of having a high level of fixed 


assets. In this respect, their inherent business risk might be too high for an investor of 
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Buffett’s caliber, but they do have “pricing power”’’ as one of the few players in a limited 
field; over night shipments to Greenland or Africa ensure that Fed-Ex will be known as a 
“brand”. Such “franchise value” and ‘economic goodwill” would be right up Fisher’s and 
Buffett’s alley 

Rather than the proverbial “coin toss’’, a higher operating margin is an arbiter of 
investment. However, what if Fed-Ex’s margins decline as Staples’ rise? For that very 
reason, we try to coalesce as much information as possible, neither depending on earning 
forecasts, company hype, or even long and short-term moving averages. Enough data must 
be coordinated to form a cohesive picture, and operating characteristics will not tell the 
entire story. And yet - if we add financial leverage and market information to the mix, 


much of what we need to know will be in the margins. 


(Back to Table of Contents) 
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10 
OPERATING MOMENTUM 


Operating momentum has never been a standard measurement of risk. While it 
mirrors operating leverage when costs are stable, its own variance is so volatile that it 
defies rational use. In any given year, it can be alternately, small, large, or even composed 
of negative numbers, leading to the conclusion that an application of this ratio is an 
exercise in futility - and not utility! 

Most statisticians would argue that it is an irrelevantly imprecise measurement. As 
an example, consider the premise that we define operating momentum as the percentage 
change in operating income divided by the percentage change in sales. Thus, 50/50, 15/15, 
and -11/-11 are all the same number. Since it is a measure of velocity rather than 
magnitude, we need to obtain long-term averages (at least five years) to use the 
measurement in a meaningful way. An increase of this ratio requires three years of data. 
In fact, its very imprecision and relativity forces us to obtain as much information as 
possible. The need for data creates a link between years that allows this ratio to be more 
comprehensive and forward-looking than it would first appear. 

While operating leverage usually changes in response to new technology that 
changes the proportional requirement of fixed costs, any change in cost, price or quantity 
will affect operating momentum. This inherent volatility causes it to rise and fall ten fold 
in some periods, especially when sales and earnings are out of “sync’’. At certain times, a 
one percent increase in sales can lead to a fifteen percent increase in operating income, 
creating an uncharacteristic ratio of fifteen. Since the real operating leverage may be only 
1.5, and the long-term average of momentum may be only 1.2, these outlying measurements 
create volatility and tend to make wild swings in companies that are undergoing major 
changes. We smooth this volatility by taking separate growth measurements for both 


operating income and sales, instead of averaging individual ratios for each year. 
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REASONS FOR STUDY 

¢ Operating momentum is relatively unexplored territory among academics. Statistical 
methods will often neglect its importance because it does not fit the parameters of 
‘normality’. Although both the numerator and denominator contain “essential’’ 
measurements (sales and operating income respectively), the behavior of the combined 
ratio has not been examined thoroughly. 

e Analysts often misunderstand operating momentum, confusing it with “‘operating 
leverage”, which it mirrors in theory. While operating leverage reflects the stability of 
a cost structure in a production process, operating momentum reflects the real cost 
over-runs and volatility of that process. Litigation, restructuring charges, and 
abandoned businesses will all extract cash from operations even if they are accounted 
for separately. 

¢ Operating momentum has cash value for the investor. Once we can relate operating 
momentum to other ratios and the earnings potential of a company in the near-term, it 
is placed in a more meaningful context. 


Consider a small manufacturing company with the following operating income and sales 


distributions: 

Table 10-1 

Variables Year One Year Two - Year Two - 
Probability = 1/2 Probability = 1/2 

Sales 100 50 150 

Operating Income _ | 10 5 15 

Total Cost 90 45 135 


In the hypothetical absence of fixed costs, operating momentum and operating leverage for 


both scenarios would be equal to “1”- although one scenario involves an increase of fifty 
percent in costs and sales, while the other involves a decrease of the same magnitude. 


Neither measurement would fully reflect risk. If fixed costs became ten percent of total 
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costs, the true operating leverage would increase to 1.9, but operating momentum would 
remain at 1. From the perspective of common sense, it would seem that the decreasing 
capacity scenario would be more risky merely because unused capacity is more difficult to 
manage than the prospect of full capacity; fixed costs still need to be paid although 
revenues have declined. While those fixed costs are an explicit part of operating leverage, 
they remain implicit in operating momentum: we measure sensitivity to total cost with the 
latter ratio and infer that fixed costs are increasing when operating income increases at a 
faster rate than sales. Operating leverage, on the other hand, is dependent on the industry 
and changes gradually over time as new technology is added, which ultimately spreads 
fixed costs over a greater quantity. When a state of over-production is reached, prices will 
decrease, causing firms to either attempt to reduce fixed costs with even newer technology, 
or to leave the business entirely. Ultimately, operating momentum responds to the vagaries 
of the market, reacting to extraneous factors like law suits, discontinued business, and 
foreign currency translation. While such variables would not be reflected in basic 
operating leverage, they are an inherent part of operating momentum; each of these 
outlying factors drains cash from collective production processes, even when they are 
counted as one time separate charges. A multi-billion dollar settlement against a tobacco 
company, for an example, may not be reported as part of normal operations, but will affect 
production for years to come. Thus, the closer operating momentum is to operating 
leverage, the more stable the production environment. 

Comparing industry-average operating leverage to company-specific operating 
momentum will reveal production risks not apparent in even the standard deviations of 
sales and income. Reasons for divergence include: changing the basic nature of the firm 
through acquisitions, and an over-dependence on a small base of either vendors or 
customers. While diversification can lower risk, an operating momentum that is actually 
lower than industry operating leverage can signify that the company will under perform 


the industry when that sector is favored. Since the objective of diversification is to lower 
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overall risk in the long run, companies with lower operating risk are at a temporary 
disadvantage when the relative sector surges ahead in the economy, because earnings will 
tend to increase at a slow and steady pace. Those “sacrificial” profits are gained back in 
long-term viability. For example, compare Gallo wines to a small winery in France. The 
small winery must depend on a favorable growing season, is not diversified, and makes 
large profits when conditions are “right”. Gallo is a diversified winery much less 
dependent on a favorable market, and can sell wine far into the future. Its operating 
momentum may be measured to be less than the industry average of “operating leverage’, 
but it trades immediate high profits for long-term viability. Therefore, it is important to 
combine information about this divergence with the standard deviation of both income and 
sales. If all three measurements are higher than average, the investment requires extensive 
analysis, or might warrant shelving altogether. 

In a few industries there is the power to change prices without affecting demand. 
These elite companies are usually good investments, possessing what Warren Buffett would 
call ‘franchise value”. To illustrate the effect of changes in price on both operating 


leverage and operating momentum, consider the following scenarios: 


Table 10-2 

HIGH OPERATING LEVERAGE 

Variable Costs = 700 Operating Leverage = 
Operating Income = 300 (1200-700)/300 = 1.66 

Sales = 1200 

Price = 4 Operating Momentum = 
Quantity = 300 1 (Given as a Hypothetical) 
Fixed Cost = 200 
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Table 10-3 


LOW OPERATING LEVERAGE 

Variable Costs = 800 Operating Leverage = 
Operating Income = 300 (1200-800)/300 = 1.33 
Sales = 1200 

Price = 4 Operating Momentum = 
Quantity = 300 1 Given as a Hypothetical) 
Fixed Costs = 100 


THE EFFECTS OF A 12.5 % PRICE CUT FROM 4 TO 3.5 
Sales become 1050 from 1200, while operating income declines to 150 from 300. Other 
variables remain unchanged. 


Table 10-4 


HIGH OPERATING LEVERAGE SCENARIO 


(1050-700)/150 = 2.33 


LOW OPERATING LEVERAGE SCENARIO 


(1050-800)/150 = 1.66 


OPERATING MOMENTUM 


-50/-12.5=4 


Notice that both ratios displayed the greater risk of a price cut by increasing, but that 
operating momentum reacted more violently, increasing four fold. 

THE EFFECTS OF A 12.5 % PRICE INCREASE FROM 4 TO 4.5. 

Sales become 1350 from 1200, operating income increases to 450 from 300. Other variables 


remain unchanged. 
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Table 10-5 


HIGH OPERATING LEVERAGE SCENARIO 


(1350-700)/450 = 1.44 


LOW OPERATING LEVERAGE SCENARIO 


(1350-800)/450 = 1.22 


OPERATING MOMENTUM 


50/12.5=4 


The essence of pricing power is that it significantly reduces risk (operating leverage) while 
raising operating income. Since variable costs increase when quantity increases, the higher 
costs that accompany quantity driven changes in sales are avoided. When price can 
increase at a faster rate than quantity, the firm may have created a niche that competes on 
the basis of quality-driven product differentiation. 

However, it should be noted that operating momentum increases whether prices are 
increased or decreased. This movement has predictive value. Whenever it moves 
substantially away from the mean, which in this case we assumed to be “1”, we can expect 
it to compensate by reverting toward the average in the following year. While the 
reversion is by no means a “hard and fast” rule, investors will actually demand it because it 
means production is stabilizing. Thus, after a quick rise to ‘4’’, analysts would be looking 
for the conditions that would lower operating momentum - greater quantities and more 
variable costs - hopefully with increased earnings. Although operating momentum does 
not differentiate between specific risks as well as operating leverage, any large shifts will so 
upset corporate equilibrium, that the firm will be forced to control cost, quantity, or price 
to redirect momentum back to its mean. Even a price shift that has positive acceptance 
from the customer must be met with a countervailing force because more risk has been 
incurred; such risks could entail increased salary demands, discontinuance of some 


operations or even restructuring charges. 
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A good example of operating momentum-shifts occurs in industries that sell 
commodities. When supply of a commodity is particularly low, the entire industry can 
raise prices, which will increase operating momentum, because demand is essentially 
inelastic -it will not decrease as prices increase. The consequent rise in operating income 
relative to sales occurs because sales rise without a quantity-driven change in costs i.e., 
variable costs do not increase. The stock price will rise for a brief period, only to be 
followed by a sell off because the situation is temporary and the inherent risks return to 
normal. If the company fails to counter the “positive” risk of increased prices, it must 
suffer the consequences of another shift in operating momentum. 

Another example of counteracting the risk of higher growth occurs with a price 
announcement. Marketing strategies are geared toward the risk of operating momentum: 
Can the company cut quantity and still make a profit if customers find a less expensive 
substitute? Can the company counter this move in the following period with a quantity 
driven product line that appeals to a more cost-conscious customer? These are the types of 
questions that fuel diversification and are the reason that more diversified companies have 
a lower operating momentum and inherently less risk than ‘‘one product” companies. 

Another topic that affects both leverage and momentum is the impact of inflation. 
The student will observe that in times of inflation, companies with more fixed assets may 
actually benefit. The distinct lag time between initial sales and the need to upgrade 
equipment will temporarily boost income above those companies that must deal with more 
immediate rises in variable costs. On the other hand, risk to these companies actually 
increases because not only do they have to make the necessary capital expenditures, they 
may have to do so all at one time to keep operations running smoothly; sacrificing long- 
term viability for short-term gains is thus a risky strategy. 

OPERATING MOMENTUM SENSITIVITY 
A comparison between operating momentum and leverage reveals the implicit 


volatility of operating momentum. The variables in the breakeven equation are: price, 
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quantity, variable cost per unit and fixed costs. If we change each breakeven variable by a 
factor of 5 % and then 25 %, and keep the other breakeven variables constant, we can 
observe the effects on both leverage ratios. The changes in variable and fixed costs assumes 
a one percent change in sales We establish a hypothetical base and then display the effects 
of both five and twenty-five percent increases and decreases:. 


Table 10-6 


BREAKEVEN POINT VARIABLES - BASE 


Quantity = 100 


Price = 4 


Sales = 400 


Variable Costs = 2 per unit 


Fixed Costs = 100 


Operating Income = 100 


Table 10-7 
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OPERATING 

MOMENTUM 

Variable Change = 5 % Increase Decrease 
Price 4 4 
Quantity Z 2 
Variable Costs -6 14 

Fixed Costs -1 9 

Table 10-8 

OPERATING 

MOMENTUM 

Variable Change = 25 % Increase Decrease 
Price 4 4 
Quantity ‘Z Zz 
Variable Costs -48.5 52.5 
Fixed Costs -23 29 

Table 10-9 

OPERATING Base Op. Lev. = 2 

LEVERAGE 

Variable Change = 5 % Increase Decrease 
Price 1.83 2.25 
Quantity 1.91 2.11 
Variable Costs 2.11 1.91 
Fixed Costs 2.105 1.9 


Table 10-10 


OPERATING Base Op. Lev. = 2 

LEVERAGE 

Variable Change = 25 % Increase Decrease 
Price 1.5 NA 
Quantity 1.67 3 
Variable Costs 3 1.66 
Fixed Costs 2.66 1.6 


Operating momentum is insensitive to price and quantity changes, but hyper-sensitive to 
changes in variable costs. Naturally, isolated changes occur only in the laboratory. Reality 
dictates that the breakeven variables interact, and as variable costs rise, the company may 
cut production, raise prices, or both. When a company can only compete by churning out 
more of an undifferentiated product, that product becomes a commodity. As quantities 
increase, variable costs become more prevalent, eventually eclipsing any operating profit. 

The much narrower range of values makes operating leverage a better gauge of risk 
than momentum. However, operating momentum may be the better forecasting tool, 
because of its very instability. While true operating leverage may change over the long run 
through changes in the production process, momentum captures the volatility of year to 
year changes; periods of stability can be readily contrasted with disturbances. Besides 
reversion to the mean, which assumes statistical “normality”, there are other techniques 
from “extreme value statistics” that may better characterize this fleeting measurement. 

If we assume “‘stable” production processes (a concept that many operations 
managers would scoff at), the next example will show the mirror relationship between the 
two measurements. 

In four years, The Bee Good Honey Corporation has three sales increases and sales for 
each year of 1000,1500,1700 and 1800 respectively. Each year, fixed costs are 300 and 


variable costs are 60 % of sales, except in the last year when fixed costs increase to 400. 
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Table 10-11 
YEAR OP. LEV. = (S-VO)/(S- | OP MOM. = 

VC-FX) % OP/% SALES 
Year 1 (1000-600)/100 = 4 NA 
Year 2 (1500-900)/300 = 2 200 % /50 % =4 
Year 3 (1700-1020)/380 = 1.78 26.666 % / 18.33 % =2 
Year 4 (1800-1080)/320 = 2.25 - 15.79 % 15.9 % = -2.6 


Observe how operating momentum will perfectly mirror operating leverage when costs are 
stable. Once fixed costs change as they do in Year 4, that mirror diminishes and the 
predictive power of operating leverage is lost. Since there is equivocation about the 
definition of “‘fixed’’ and “variable” in real accounting costs, operating leverage is relegated 
to a hypothetical. On the other hand, a “real”? measurement like operating momentum is 
less reflective of risk and harder to interpret. 

The predictive ability of operating momentum is predicated on the probability of 
increasing operating margin. Operating margin is affected by: 
¢ 1. The type of business and industry 
¢ 2. The level of competition, especially the barriers to entering the field 
e¢ 3. The economic outlook and business cycle 
Within that framework, management can maximize potential margins, but must counter its 
limitations with additional strategies; higher margins will not continue indefinitely, and it 
is an astute management that will lower momentum with a large sales increase, i.e., the 
introduction of a quantity-driven product that lowers operating risk. The following table 
illustrates the probabilities of operating margin and momentum increases in a data set of 


about 180 different sample points. 
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Table 10-12 


INCREASING 
OPERATING MARGIN 


STATE NUMBER PERCENTAGE 


Total Operating Margin 104/182 57.14 
Increases 


With Increasing 64/91 70.33 
Operating Momentum 


With Decreasing 40/91 43.96 
Operating Momentum 


Therefore, the probability of an operating margin increase is greater when operating 
momentum increases. By default, any operating income decrease will lead to a negative 
momentum number if sales increase at the same time. Analogously, simultaneous 
decreases of both the components will lead to a positive number and a potential increase. 
In essence, we are measuring how correlated income is with sales, and designating the 
amount of risk by the covariance, but without recourse to the changes in fixed and variable 
costs. The reader should notice that the sample of 182 data points displayed a distribution 
of exactly one half (91) momentum increases and decreases — an indication of random 
variation. 
REGRESSION 

When linear regression is applied to operating momentum, comparative risk is 
vague. Without reference to both size and variability together, no valid decision rule exists. 
The percentage increases of periodic operating income are the “‘Y” variable, while 
percentage sales increases are the independent “‘X” variable. The following tables are 
comparisons between three companies that have little debt, and whose major risk is 


economic i.e., operating risk. 
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Table 10-13 


1996 1997 1998 1999 2000 
MOLEX 
OP 7.69 16.37 5.63 -4.36 29.62 
INCOME 
SALES 15.44 11.35 5,39 5.48 29.50 
BIOMET 
OP 12.66 14.61 25.49 23.05 14.29 
INCOME 
SALES 8.41 12.24 16.28 21.66 11.94 
FAIR, 
ISAAC 
OP 37.69 38.27 11.92 15.16 8.15 
INCOME 
SALES 30.70 33.56 23.62 12.60 7.58 
Table 10-14 
COMPANY Y INTERCEPT R COEFFICIENT 

(ALPHA) 

MOLEX -4,223 0.881 1.133 
BIOMET 4,359 0.842 0.9684 
FAIR, ISAAC D177 0.871 1.129 


The problem with regression is in interpretation. All numbers in the data table are 
percentage increases. As the student will observe, there is little that regression can tell us, 
even when operating risk is considered so great that no long-term debt is incurred at all. 
The best indicators of risk remain the standard deviations of sales and income respectively, 


and their various adaptations like the coefficient of variation, and the mean-variance rule. 
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Table 10-15 

COMPANY MEAN STANDARD 
DEVIATION 

MOLEX 

SALES 13.43 % 9.92 

OPERATING INCOME __| 10.78 % 12.66 % 

FAIR, ISAAC 

SALES 21.68 % 11.26 

OPERATING INCOME _ | 22.23 % 14.59 


Notice that Molex and Fair Isaac have almost identical regression profiles, but one look at 
their respective distributions makes us choose the latter. Most of the risk for Fair, Isaac is 
on the upside. Without the ability to inter-relate sales and income through specific costs, 
our only recourse would be to evaluate operating momentum by creating a ratio of 
coefficients of variation for both operating income and sales. The ratio of standard 
deviations alone would misstate the risk for percentage values that were particularly large; 
small values would have a smaller standard deviation and appear less risky. For Molex, 
the coefficient of variation for operating income is 1.1619, while that for sales is 0.7385. 
Dividing the two yields 1.5731. For Fair, Isaac, the coefficient of variation for operating 
income is 0.656, while that for sales is 0.5211. Dividing the two yields 1.259. Thus, Molex 
has a riskier stream of income and we would use these figures to evaluate operating 
momentum. 
THE GENERAL ELECTRIC SOLUTION 

Even to this author, the coefficient of variation seems like an incomplete solution. 
While it enumerates the separate risks of both sales and income, it seems to create 
independence between the two fundamentals that does not exist in reality; we know that 
sales and income are interdependent and the risk that we need to measure must flow from 


their working together. General Electric, a company with enough personnel to populate a 
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major city, has their own definition of operating leverage. In their 2006 prospectus, they 
define it as the percent change in revenue minus the percent change in total cost, or % A 
Revenue - % A Total Cost, which is a utilitarian concept.; operating margin, defined as 
operating income divided by sales, must rise anytime the percent change in revenue is 
greater than the percent change in total cost, and both of those variables are positive. 
Consequently, when that condition arises, operating momentum must be greater than one. 
While operating margins can increase over time, they usually move cyclically, pushed by 
the changes in momentum. The fine line between cost, risk, and higher margins translates 
to a better return on equity and higher stock prices. 

The % Revenue - % Total Cost solution has great practical value. It will yield a 
number that is highly correlated with operating margin, ROC/ROE, and stock price. Like 
the previous coefficient of variation, any type of performance evaluation can reveal the 
return and stability of both margin and momentum - but will not explicitly divulge the risk 
of fixed assets. Again, the specificity of true operating leverage can not be superseded by 
any other measurement. The following two tables show the relationship between operating 
margin and momentum, and the “GE version” of operating leverage. Performance is 
measured through the mean-variance method, and the % Revenue - % Total Cost formula 


is termed “Distance’’. 


Table 10-16 

“COMPANY A” 

Sales Total Op Inc. | Op. Op. % Rev. | % TC Distance 
Cost Marg. Mom. 

100 90 10 0.1 NA NA NA NA 

120 102 18 0.15 4 20 13.33 6.67 

132 110 22 0.167 wae 10 7.84 2.16 

140 120 20 0.143 -1.5 6.06 9.09 -3.03 

165 130 35 0.212 4.199 17.86 8.83 9.53 

150 110 40 0.266 -1.57 -9.09 -15.38 24.47 
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wt Distance = 7.96, o Distance = 10.38, 1 -o = -2.42, Thus, the mean-variance for 
Company A is - 2.42 %. The student should observe that in the last data point, the 
operating momentum was less than “1” and operating margin still increased. The second 
condition of the relationship was not met; the Distance parameter requires that the percent 


change in revenue is positive. 


Table 10-17 

“CONPANY B” 

Sales Total Op. Inc. | Op. Op % Rev. | % TC Distance 
Cost Mar. Mom 

80 70 10 0.125 NA NA NA NA 

84 75 9 0.107 -2 5 7.14 -2.14 

99 90 9 0.0909 0 17.86 20 -2.14 

121 100 21 0.1725 5.99 22.22 11.11 11.11 

140 130 10 0.0714 -3.34 15.7 30 -14.3 

160 135 25 0.15625 | 10.5 14.28 3.85 10.43 


pt Distance = 0.592, o Distance = 10.54, 1-0 = -9.948. Thus, the mean-variance for 
Company B is -9.948 %. The operating margin is growing more vigorously for Company 
A. By coordinating operating momentum and “Distance”, any company can view the 
necessary requirements, i.e., sales and income changes, for increasing operating margin. 

Although margins increase when we implement our method, there is still the chance 
of more variability because risk is not explicit; there are no indications of changes in fixed 
costs which can have long-term effects on production. When operating momentum is 
growing over time, a higher level of capital expenditures and fixed assets may be needed, 
but only operating leverage can specify the amount. The following chart is a four year 


comparison of changes in fixed costs and various operating risk measurements: 
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Table 10-18 
Year Fixed/Total | Fixed/Variable | Op. Op. Mom. % Rev.- 
Leverage %TC 
Year 1 0.33 0.5 4 NA NA 
Year 2 0.25 0.33 2 4 16.67 
Year 3 0.2272 0.2941 1.78 2 3.33 
Year 4 0.2702 0.3703 2.25 -2.6 -6.24 


Of the three operating risk measurements, only operating leverage fully reflects the 
increases in fixed costs. The two other measurements react to the increases through the 
interface of total costs, but their measured response is more volatile, at first declining and 
then going negative. 

If companies specified fixed and variable costs on financial statements, the investor 
would not worry about momentum because all of the information to increase margins in 
the domain of risk is contained in the operating leverage measurement. Since some assets 
have dual use and have both fixed and variable costs, deriving a generic measurement is a 
monumental task. Other dilemmas occur between investing in the size and stability of 
income, and investing in growth potential. Like the equivocation between large cap stocks 
and small caps, the answer is more dependent on the situation, than a formula. Picking 
growth over stability is fine as long as the growth is Xerox in the 1970s or Google in the 
new millennium. Since such choices are rare, the investor who sticks with stability can do 
well - as long as that “Rock of Gibraltar” type company “ups the ante” by balancing stable 
income with greater leverage. The market will reward risk-seeking behavior when 
financial leverage has a “‘counterweight’’, i.e., steady interest coverage and a low default 
probability. 

While it is futile to time markets, it is never too difficult to gauge the interaction 
between interest rates, inflation and market activity, and decide whether one is in the early 


or late stages of a recovery; everyone is well aware of when the last “downturn” occurred. 
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It is when the analyst attempts to time the peaks and shifts between cyclical stages that 
predictions go awry. Most investors find that growth estimates are as much “art’’ as 
‘science’, and that concentrating on growth factors like the ““PEG” ratio is a risky 
proposition at best. Professional analysts get direct “guidance” from companies because 
accurate forecasts of rising earnings will attract capital. For many years, estimates made 
from fundamentals were off by as much as twenty-four percent - and not through the fault 
of analysts. There were simply too many uncontrollable variables to make an accurate 
forecast with the consistency needed for investing. The debate between “value” and 
“srowth” investing that has been ongoing since the days of Philip Fisher and Benjamin 
Graham is still raging today; except that it is directed toward the flow of income. While 
the growth of operating margins is constrained by the production characteristics of most 
industries, the methods by which return is maximized are not. There are numerous other 
variables that can be enhanced, even as margins temporarily decline. Such classic 
arguments like “leasing versus owning” or modern methods like ‘“‘outsourcing’’, are 
essentially ways of reducing fixed costs and minimizing risk Thus, when the argument is 
phrased as “risk versus return” rather than “value versus growth”, new avenues of 
approach are encountered because interdependence is recognized. 
CLASSICAL MICROECONOMICS AND OPERATING MOMENTUM 

Students often take introductory microeconomics as a prerequisite to upper-level 
courses. Frequently, one will hear complaints that profit maximization theory is not 
“realistic”, that “marginal revenue never equals marginal cost’’. In fact, such a scenario is 
valid, particularly in commodity industries. As an example of this marginal analysis, 
consider an agri-business whose revenue in one year is 200 with 40 in operating profit, and 
160 in total costs. The next year is very fertile and revenues go up by fifty percent. The 
company decides to “ramp up” production, and sees a rise in total costs of fifty percent. 
What happens to operating income, momentum, and the GE invention, ‘‘ Distance”? The 


answer can easily be deciphered from the numbers: 
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Table 10-19 

VARIABLE YEAR ONE YEAR TWO 
Sales 200 300 
Operating Income 40 60 

Total Cost 160 240 
Operating Momentum NA 1 

Distance (% Revenue - NA 0 


%TC) 


In an alternative scenario, when costs are rising faster than revenues, operating momentum 


will decrease and “‘distance”’ will decline past zero. 


Table 10-20 

VARIABLE YEAR ONE YEAR TWO 
Sales 200 300 
Operating Income 40 40 

Total Cost 160 260 
Operating Momentum NA 0 

Distance (% Revenue - NA -12.5 


%TC) 


While the provision that operating momentum equals one and “distance “ equals zero, does 


not imply that profits are being maximized, a negative change in distance combined with a 


movement of operating momentum toward zero indicates that quantity is becoming 


counter productive. 


Figure 10-1 


Figure 10-2 
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The top graph shows total revenue and total cost, while the bottom graph shows operating 
profit. When marginal revenue equals marginal cost, the slopes are the same, and the 
distance between the concrete values is maximized, as is operating profit. When A Total 
Revenue > A Total Cost, there is pressure to increase the quantity produced. When A Total 
Revenue < A Total Cost, there is pressure to produce less. Although the equality is 
consummated with absolutes and not percentage changes, there is some optimum of 
percentage changes in sales and operating income that allows this “hypothetical ideal’’ to 
occur. In fact, the percentage change in operating income will approach zero, because the 
increase in total costs exactly offsets the increase in revenue. Thus, when operating 
momentum approaches zero, producing more of an item becomes counter productive — a 


nightmarish scenario for any firm. 


(Back to Table of Contents) 
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11 
STRATEGIC CAPITAL REQUIREMENTS 


Taken out of context, an after-the fact, “‘ex-post” analysis can be both humbling and 
beguiling. We present several simplified methods of comparing an idealized calculation of 
a company’s capital requirements to its actual additions. At the outset, the investor needs 
to realize several concepts before we proceed. Short-term manipulation of corporate 
fundamentals can damage the long-term viability of a company. While the material 
presented in this chapter entails methods of raising capital to meet the objectives of the 
investor, it does not advocate them. 
Moreover, the calculations are models that are imperfect in their simplicity: they 
leave out many variables and contain many assumptions. They function merely as 
guidelines to educate investors as to why a firm behaved in a certain manner, and are not 
meant to be final arbiters for decision-making - from either investors’ or managements’ 
perspectives. Nevertheless, we can extract a comparative logic behind setting short-term 
benchmarks for capital requirements, if we observe some of the realities behind “funding”. 
THE REALITIES OF FUNDING 
¢ 1) The best companies often move away from their target capital structures for a year 
or two. Certain large risks must be incurred to ensure large returns, and that entails 
“taking one step back to move two steps forward”’, i.e., a cumulative three year gain of 
fifty percent is better than a twenty percent gain over two years. 

¢ 2. Determining capital requirements can be a complicated mathematical exercise given 
the complexity of most large firms. Often, individual assets are itemized and the 
requirements of smaller units are aggregated. 

¢ 3. The ideal model assumes linearity while reality imposes a jagged curve. Economies 
of scale and different utilization rates of fixed assets create an exponential relationship 


between sales, assets, and profits. 
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¢ 4, Acquisitions require much more capital than would be warranted by normal 
increases in sales. Since most publicly traded companies grow as much through 
acquisitions as through internal ‘“‘organic’”’ growth, the need for funds escalates. 

e 5. On the same note, over capitalized companies often do better than under capitalized 
firms, because investors expect large returns from these capital infusions. 

¢ 6. Using the EVA/Capital Dynamic to determine capital requirements is premised on 
the accuracy of the CAPM - which has been shown to be randomly unstable and not 
always correlated. It is also possible to have an over abundance of either equity or 
debt, and still improve a firm’s EVA. 

¢ 7, Capital structure optimization in the short-term may not take into account the 
exigencies of the competitive environment, or the outlook for the economy. For 
example, if interest rates are historically low, it may make sense to take on more debt 
than is deemed optimal, and buy back shares of stock. Even if net income is lower in 
the immediate year, the capital dynamic may rise to greater heights in future years with 
fewer shares on the market. 

THE PROPER AMOUNT OF CAPITAL 

The greatest impediment to capital structure optimization is the addition of too 

much capital. Although most executives will concentrate on minimizing the WACC, once 

funding occurs there are practical constraints that prohibit efficient combinations of debt 

and equity. For example, a restrictive covenant in an existing bond contract may preclude 

the accumulation of debt above a specific level. To maintain control, shareholders may 

want to restrict stock issues even if they are warranted. Short-term interest rates may be 

so high that normal one year loans are discarded in favor of less expensive long-term debt 

Thus, optimal combinations of funding are not always possible unless “‘ideal’’ internal 

conditions exist for the firm. 

Then why is the amount of capital so important? The EVA/capital dynamic is a 


universal filter with a few limited variables. It is a mathematical exercise that carries little 
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restraint: the higher the net income, and the lower the amount and cost of equity, the 
higher the function. When compared to previous years’ performances, it must work within 
specific limitations in order to improve. An excess of additional capital will be too costly in 
relation to the income it is required to produce, and will be mirrored by a decreased 
EVA/capital dynamic. If prospects are truly favorable, the potential for efficient capital 
utilization increases, and EVA will increase accordingly. 

If the student examines the Spearman rank correlations in the section about 
probability, he or she will find that more capital is correlated with stock price increases, 
which occurs because both capital and net income are heavily correlated. Even large 
equity increases when coupled with large earnings gains usually lead to higher stock prices. 
On the other hand, large debt increases are rarely consistent with high net income 
increases because greater interest payments cut into operating income, in addition to the 
inclination for “troubled” companies to take on more debt. Thus, greater equity increases 
will accompany higher net income because there is a tendency to both pay off loans, and 
retain earnings; a higher income attracts capital into the stock. Conversely, most of the 
market gains will be speculative when a company incurs more debt: tax benefits are 
immediate, but the “value” of the investment may not pay off until earnings are actualized. 

Also in the chapters concerning the Spearman rank correlations, we observed the 
effects of capital rationing - a diminution of market value because corporations “over 
spent” in the prior year. While the situation was hypothetical, implied by transitivity, it 
represents the true danger of over capitalizing, because a company may be perceived as 
more risky if income has yet to come to fruition; other profitable projects may be discarded 
in order to concentrate on the capital infusion. This is another danger of using EVA 
expectations to make capital requirements decisions: it may impose artificial restraints on 
capital that normally would be raised to meet competitive needs. In essence, it creates a 


chasm between investors who want immediate results and financial executives who are 
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concerned about long-term viability. Ultimately, it may lead to a “worst case scenario”: 
the manipulation of balance sheet fundamentals to appease the largest shareholders. 
THE DEBT / EQUITY TRADEOFF AND EVA 

In the very speculative year of 1998, companies like PMC Sierra, Sun Microsystems 
and Lucent Technologies were the darlings of the investment set. These were the 
companies that were going to change America and bring us boldly into the twenty-first 
century. From a capital structure perspective, their unbridled earnings potential seemed to 
warrant a massive influx of equity capital - even though historical earnings fluctuations 
and a lack of outstanding credit might have deemed otherwise. Technology provided 
investors with an elixir - the vision of a transformed economy that would always out 
perform “the past”. The rest of the story is well known. When the market for tech stocks 
finally collapsed, millions of investors were left with a large amount of shares worth only a 
few dollars each. How could this have been prevented? 

While net income was climbing rapidly, the lack of long-term debt would have been 
a vague signal that the income stream was risky. Moreover, the large betas for these stocks 
would have been a tip-off, because they indicated a level of risk that only a few investors 
could have safely taken. “‘Buy and hold”’ strategies did not work in an era of merger and 
acquisition. The “‘safe, little company” that Grandpa put into his retirement account five 
years ago, was now a high tech behemoth that was about to “‘bet the ranch”. Even as a 
higher EVA may have indicated movement toward the optimal (through abnormally high 
earnings), a thorough analysis of trends in both the cost of equity and the rate of change in 
equity, would have revealed otherwise. Had most of the tech stocks carried betas of 0.5 
instead of 1.5, the imminent disaster may have been prevented. Although the market 
would not have “sky rocketed’’, it might have stabilized at a slightly above average level 
which would have attracted capital far into the new millennium. Thus the capital dynamic 


/ EVA does not have great predictive power because it focuses on immediate earnings 
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rather than potential capital utilization; it is a concurrent indicator, and not a leading one, 
and will not forecast trends over the course of the business cycle. 

Since equity is proportionately more expensive than debt, the firm is presented a 
tradeoff between two forms of risk to shareholder value: the risk of diluting market value 
with more shares, and the risk of compromising dividend income with more interest 
expense. Less debt will reduce interest payments creating a consequent rise in net income. 
If the earnings that are retained from this income rise faster than the cost of equity, EVA 
will increase: the net effect of increases in income more than offset the corresponding 
increases in stockholders’ equity. This is the leverage mechanism that is so correlated with 
movement toward an optimal capital structure. By definition, it occurs when the difference 
between net income and the absolute cost of equity is large. 

On rare occasions, a company will increase debt but decrease equity by an even 
greater amount, causing a shift upwards in the EVA/capital dynamic. Since it is imperative 
to protect EPS and dividends, these are usually isolated occurrences, indicative of a 
recapitalization such as a leveraged buyout. Manipulations can and do occur so it is 
important to know the context of these shifts. In fact, EVA/capital dynamic analysis will be 
impervious to techniques like shifting expenses from income statements to capital accounts 
simply to “pump up” immediate earnings. However, the investor should certainly 
differentiate between equity issues and retained earnings, because the former is often used 
as “currency” for acquisitions, while the latter has only a comparative, “opportunity cost” 
which rarely dilutes market value. 

Given a projected EPS, we can set limits on the amount of equity capital that can be 
raised without diminishing movement toward the optimal structure. Within capital 
constraints, a knowledge of limits on equity will produce a corresponding calculation of 
allowable debt - given the default ratings of agencies like Moody’s. Together, we can use 


this data to set a rough “guesstimate”’ for capital requirements that would be ideal from an 
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investor’s immediate perspective -and may or may not be conducive to a firm’s long-term 
growth. 

Since the investors’ immediate goal is to at least preserve the difference between the 
cost of equity and net income, it is a simple matter to take: 1) An analyst’s projected net 
income; 2) An estimated required rate of return from the CAPM; and 3) Last year’s 
data on net income and stockholders’ equity - to calculate an absolute limit on this year’s 


equity. The following example will suffice: 


COMPANY XYZ 
Table 11-1 
YEAR ONE YEAR TWO 
Net Income 100 Net Income 115 
(estimate) 
Equity 500 Equity e4 
CAPM Percentage | 7% CAPM Percentage | 8.5 % 
Cost of Equity 35 Cost of Equity Hs 
EVA/Capital 65 EVA/Capital Goal = 65 or more 
dynamic dynamic 


The cost of equity is derived by subtraction. 115 - X = 65, X = 50. That cost of 50 is then 
divided by the estimated CAPM percentage to obtain a value for equity. 50/.085 = 588.235. 
Thus given the correct estimates, the maximum that stockholders equity could increase and 
still maintain the size of EVA would be 88.235. 

The estimation of the CAPM percentage can be difficult because one is correlating 
the relationship between interest rates, the market, and a firm’s beta, but professional 
opinion is usually available for the component parts of this rate. In the scenario above, if 
XYZ comes in at 600 for an equity figure, it does not necessarily mean that it is time to sell 
the stock, but it will signal the need to examine the context of the decline in EVA - sales, 
sector and market - more closely. Reliance on estimates, whether they be from analysts, or 


even one’s own research is treading on shaky ground, and so the value of this analysis 
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comes after the fact - ex post. If the EVA/capital dynamic indicator is primarily a 
concurrent gauge of stock performance, why is it important to know what it is after the 
fact? 

In order to analyze the potential for an increase in the EVA and by association, the 
market value of the stock, it is important to know how much leeway is available for an 
equity increase. The XYZ example above suggested that a 17.6 % increase in equity was 
enough to absorb the 15 % increase in net income. But what if equity were already high? 
What if it could only move up five or six percent to absorb the increase in net income? In 
that situation, capital funding would have to be provided through long-term debt which 
increases the variability of EPS. Thus, high equity, which usually acts as a buffer against 
risk, can have the opposite effect if the level is high enough to warrant more debt financing. 
When that scenario occurs at inopportune times, such as in a high interest rate 
environment, the entire company suffers through higher capital costs and a depressed 
stock price. The lower the level of equity in comparison to net income, the greater the 
potential for movement toward an optimal capital structure. 

EVA / CAPITAL DYNAMIC BASED IMPROVEMENT 

In previous chapters, we suggested that the EVA / capital dynamic improvement is 
based upon the relationship between interest rates on debt, and the risk premium of the 
capital asset pricing model. Moreover, we suggested in this chapter that an optimization 
based on EVA increases might set the company up for a later fall because capital funding 
was not contingent on the net present value of projects. A disconnect occurs any time that 
capital budgeting becomes based on the short-term goals of the investor, rather than on 
sound financial principles - such as accepting those projects with a positive net present 
value. 

To use this material properly, we would need to know the default limits set on debt 
by ratings agencies like Standard and Poor’s - and establish the threshold limits of the 


company’s rating class (AAA, AA, BBB, etc.). Since we know the limits on equity, it is 
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imperative to have a legitimate standard for debt/equity - which can be industry averages, 
company five year averages, or even a study of cyclical peaks of the stock price. As in the 
previous section, the maximum amount of equity is derived, given a specific level of income. 
Additionally, we determine what level of retained earnings must be achieved to improve 
EVA. We set up a simple algebraic equation and solve for retained earnings under the 
constraint that no additional shares are issued; retained earnings are added to 
stockholders’ equity once dividends are subtracted from net income. From the given level 
of total capital, we determine the change in debt by subtracting the new level of equity 
(previous equity + new retained earnings). When we multiply this figure by the current 
interest rate, we will obtain an interest expense that can be used to calculate the new 
financial leverage ratio. In essence, we are working backwards to find the level of debt and 
equity that would increase EVA, as well as determining any level of additional equity 
(issues) that would be warranted by the difference between the optimal and proposed 
amounts. Such an equation is a “win - win” for investors because it essentially displays 
where a break in the marginal cost of capital will occur. The amount of dividends acts as a 
stress test for net income and additional shares can be compared with the necessary 
dividends that would justify them. 

Three other assumptions are relevant to this analysis: 1) in a given year, the interest 
rate does not rise in correspondence to the amount of debt; 2) beta does not rise when more 
debt is incurred; and 3) operating income shifts to accommodate either more or less 
interest expense. Those are unrealistic assumptions, which make them invalid inputs for a 
working corporate model. The “‘ball park” figure is a hypothetical ideal meant to gauge 
the potential for shifting capital proportions. Indeed, any use of an EVA determined 
capital model must harbor some assumptions based on forecasts and would be prone to 
error. While corporate capital requirements are contingent on sales expectations, EVA 
defined requirements coalesce several other forecasts involving variables such as taxes, 


dividends and net income — each of which can be fundamentally wrong. 
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INCREMENTAL EQUITY IMPROVEMENT 

The definition of the incremental equity improvement is the amount of equity to 
raise, and its relation to net income, that would maintain or improve a firm’s EVA. In the 
example, Year 1 refers to the current year while Year 2 is considered the next year. 


Table 11-2 


VARIABLES 


Year 1 Net Income 


Year 1 Percentage Cost of Equity as determined by the CAPM 


Year 1 Stockholders' Equity 


Year 2 Net Income (projected or estimated) 


Year 2 Percentage Cost of Equity (estimated from changes in components of the 
CAPM) 


Year 2 Stockholders' Equity ? Determined by an algebraic solution 


Year 1 = (yr1), Year 2 = (yr2) 


Year 2 Stockholders’ Equity = ((Equity (yr1) x % Cost of Equity (yr1) ) - (Net Income 
(yr1)) + (Net Income (yr2))) / % Cost of Equity (yr2) 

This figure is the maximum amount of equity that can be raised in Year 2 for an 
improvement in EVA. An easier method is to set up an EVA equation and solve for equity: 
Net Income - ((new cost %)(X) = EVA. The EVA should be as least as great as the previous 
period’s. This is termed the threshold EVA. 

THE IRRATIONALITY OF RATIONING CAPITAL 

Without reference to the internal dynamics of capital budgeting, allocating capital on the 
basis of immediate economic profit, i.e., EVA, is doomed to fail. The EVA/capital dynamic 
makes improvements based on changes in the short-term cost of capital, but a company’s 
long-term viability is centered on developing products that meet market demand over the 
entire business cycle. That process entails funding projects based on positive net present 
values and having an internal rate of return (IRR) that is greater than the cost of capital. 


If indeed net income rises and the calculated amount of capital proves inadequate, there is 
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a danger of projections not being met. On the other hand, the return on both equity and 
capital may be greater in the short run since only projects with the highest net present 
value will be accepted. This rationing of capital may favor projects that only return an 
amount above the current cost of capital - which may be a cost that is actually below the 
cost that was calculated when some of these projects were developed. 
INCREMENTAL DEBT 

The maximum amount of equity to raise presents an extreme corner solution to 
capital funding if no debt were raised. Raising debt would dilute net income with interest 
payments but also decrease the required amount of equity and thus its cost. By setting the 
equation to the previous period’s EVA, the change in equity implies a change in debt. 
Subtracting an idealized equity from a given amount of capital will yield a residual debt 
figure that we multiply by the interest rate to determine interest expense. There is no 
implication that this figure represents the ideal level of debt, because the amount of raised 
capital may be incorrect. However, within the limitations set by the model, it is the only 
realistic choice if EVA is going to improve. 
DIVIDENDS AND RETAINED EARNINGS 

When we solve for net income, given a level of EVA, we also add retained earnings 
to the previous year’s equity. The dividend amount that we subtract from net income must 
project the next dividend but use the last period’s shares outstanding; we want to develop a 
net income without reference to an equity issue. For investors, this assumption is 
significant because it creates a level of funding where the marginal cost of capital will not 
be raised. For sensitivity analysis in corporations, that standard can be relaxed, and a 
company can find a level of additional shares that would least dilute stock value. 
CAPITAL FUNDING FROM EVA: TWO METHODS 
METHOD 1: SOLVING FOR THE OPTIMAL EQUITY 

Using the actual net income from a company, we have already identified the 


maximum amount of equity. This optimum can be subtracted from actual capital to 
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determine the residual amount of debt. If we use analysts’ forecasts for earnings, our only 
alternative for determining capital is to assume that the return on capital (ROC) will be at 
least the same as last period’s. While this assumption is pure speculation, it has some 
validity because we are improving EVA as well. The derived optimal equity value is then 
subtracted from this quotient of proposed net income and previous ROC. There is no need 
to calculate dividends in this method because retained earnings are implicit in the equation. 
Once debt is determined, it is multiplied by an estimated or current interest rate to derive 
interest expense. Actual or proposed net income is then divided by (1-tax rate) to produce 
anew EBT. Once interest expense is added to EBT, a “target” operating income is 
determined. 
METHOD 2: SOLVING FOR THE OPTIMAL NET INCOME 

We look for a minimum level of funding that would improve EVA, and so we set the 
new equation to the previous EVA and simultaneously solve for net income, and retained 
earnings. Dividends are determined by multiplying last period’s number of shares 
outstanding by the next proposed dividend. The student/investor should note that any 
amount of hypothetical EVA can be set, as long as actual shares, proposed dividends, and 


realistic equity amounts are used. 
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Table 11-3 

VARIABLES EXPLANATION 
NET INCOME The" X" Factor 
PROPOSED NEXT DIVIDEND Projected or Known 


OUTSTANDING SHARES (Year 1) 


Last Period's Number of Shares 
Outstanding 


STOCKHOLDERS' EQUITY (Year 1) 


Last Period's Stockholders' Equity 


CAPM % (Required Rate of Return) 


Either based on past regressions or 
estimated 


RETAINED EARNINGS 


Equals Net Income - Dividends 


NEW EQUITY 


Equals Retained Earnings + Stk. Hlds' 
Eqty. Yr. 1 


The full equation is Net Income - ((Yr 2 % Cost of Equity) x (Net Income - (Yr 2 


Dividends)) +(Yr 1 Equity)) = Yr 1 EVA Algebraically, we solve for “net income’”’ as all 


other variables are known. The Year 2 Dividends variable is the product of the last 


period’s outstanding shares, multiplied by the projected dividend. Again, there is room for 


adjustment and sensitivity analysis on a full spreadsheet. 


Table 11-4 


DETERMINING CAPITAL PROPORTIONS AND REQUIREMENTS 


VARIABLES EXPLANATION 

NET INCOME Derived from Previous Calculation 
TAX RATE Current Effective Rate 

YEAR 2 EBIT Derived from ( EBT + Interest Expense) 
EBT Equals Net Income / (1-tax rate) 
IMPLIED INTEREST EXPENSE (Interest Rate) x ( long-term Debt) 
CURRENT INTEREST RATE The Effective Rate Equals Actual 


Interest Expense / Actual long-term Debt 


LONG-TERM DEBT 


Equals Capital - Equity 


Once net income is derived, we simultaneously calculate the new amount of equity, because 


we have obtained the amount of retained earnings that solves the equation. In order to 


solve for the new level of operating income,, we need the current effective tax rate. We 
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subtract this rate from ‘1’ and divide this difference into our derived net income to yield a 
new EBT (earnings before taxes). The method is: Net Income / (1-tax rate) = EBT. We 
then add the implied interest expense to EBT to determine the amount of operating income 
needed to achieve this EVA improvement 
PROJECTED ANALYSIS 

While the determination of optimal net income is used to evaluate the performance 
of companies in an ex- post manner, it is a small step to actually project EVA scenarios. 
The three main variables needed would be: 1) a projection of the next dividend per share; 
2) an accurate forecast of the next EBIT; 3) some determination of capital requirements; as 
with the optimal equity method, we would most likely formulate a minimally acceptable 
level of capital funding by determining the quotient of last period’s ROC and analysts’ 
projected earnings. One would have to extrapolate both the cost of equity and interest 
rates, which is only achievable in a stable economy. 
FINANCIAL ENGINEERING: SETTING CAPITAL REQUIREMENTS FROM EVA 

If we assume that operating income is constant, then our optimal net income will 
imply a specific level of interest expense, and by default, an amount of long-term debt that 
corresponds to it. In essence, we work deductively backwards. We start with an optimal 
net income, determine a corresponding equity, and calculate the implied long-term debt. 
When we add the equity amount to the debt amount, we determine a derived amount of 
capital. This method is particularly insidious because no analysis of capital budgeting or 
economic viability needs to be done. We determine capital outlays from potential profits 
regardless of their productive source. 
CONOCOPHILLIPS: 2005 - 2006 A REAL WORLD EXAMPLE 

After four years of record profits, the oil company ConocoPhillips bought 
Burlington Resources with a large amount of stock, and assumed _ that company’s 
outstanding debt. ConocoPhillips had to raise enough capital to pay for the purchase, 


which moved it away from its optimal target structure. As a percentage of sales, average 
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earning before taxes is 6.4% (EBT, not EBIT), and the company would not normally 


descend below this level with more interest expense. The following data applies to 2005 - 


2006. 

Table 11-5 

CONOCOPHILLIPS 

Variables 2005 2006 
Net Income 13529 15550 
CAPM % 6.82 % 8.25 % 
Stockholders' Equity 52731 82646 
Long-term Debt 10758 23091 
Interest Rate (effective) 4.62 % 4.71 % 
Tax Rate (effective) 42.1 % 45.1 % 
EVA/Capital Dynamic 9933 8732 
Interest Expense 497 1087 
Sales (from operations 179442 183650 
only) 

Outstanding Shares 1388.98 (millions) 1581.25 (millions) 
Dividend per Share 1.18 1.44 
Dividends Paid 1639 2277 
Financial Leverage Ratio | 1.0212 1.038 


We observe that ConocoPhillips increased its financial leverage ratio only 1.6 % to 1.038 
and that a larger increase would have possibly deleterious effects, given the prevailing 
higher interest rates in the economy and shrinking margins on oil. The goal is to create a 
level of funding that would preserve the previous 9933 in EVA. A ten percent increase in 
the financial leverage ratio is within historical bounds, which would make it equal to 
approximately - 1.14. 

METHOD 1: CAPITAL PROPORTIONS FROM OPTIMAL EQUITY 

STEP 1: Determine the optimal equity 

((Yr1 Equity x Yr1 % Cost) - (Yr1 Net Income) + (Yr2 Net Income)) / (Yr2 % Cost) = 
((52731 x .0682) - 13529 +15550) / .0825 = 68088. A second way of achieving nearly the 
same results: 15550 - (.0825)(X) = 9933. (0.0825)(X) = 5617, X=68084.85 
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STEP 2: Subtract From capital to determine debt 

105737 - 68088 = 37649 

STEP 3: Determine Interest Expense 

37649 (.0471) = 1773.27 

STEP 4: Determine Operating Income Target 

EBT = 15550/(1-tax rate) = 15550/0.549 = 28324.23. Add interest expense 28324.23 + 
1773.27 = 30097.5 ConocoPhillips would need 677.5 (million) more in operating income to 
achieve this EVA ideal. 

METHOD 2: CAPITAL PROPORTIONS FROM OPTIMAL NET INCOME 

STEP 1: Determine the threshold level of net income. 

The equation is X - ((Yr 2 % Cost of Equity) x (X-(Yr 2 Dividends)) +(Yr 1 Equity)) = Yr 
1 EVA .In this example it is X- ((.0825) x ((X-2000.13) + (52731))) =9933 which reduces to 
X - (0.0825X + 4185.3) = 9933 or 0.9175X = 14118.3., X= 15387.79. Yr2- dividends are 
determined by multiplying the last period’s shares outstanding by the latest dividend or 
1388.98 (1.44) = 2000.13 

STEP 2 Compute the amount of Equity. (Xstk equals new equity) 

Net Income - (Cost of Equity % )(Xstk) = Previous EVA = 15387.79 - (.0825)(Xstk) = 9933, 
.0825(Xstk) = 5454.79, Xstk = 66118.67 

STEP 3: Determine the amount of debt. 

105737 - 66118.67 = 39618.33 

STEP 4: Determine the amount of interest Expense 

(39618.33)(0.0471) = 1866.02 

STEP 5: Determine the target operating income 

15387.79/.549 = EBT = 28028.76, EBT + Interest Expense = Operating Income, 28028.76 + 
1866.02 = 29894.78 

FINANCIAL ENGINEERING METHOD 
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Derived Optimal Net Income = 15387.79. Derived Equity =66118.67, Actual Operating 
Income = 29420, Actual Effective Tax Rate = 45.1 %, (1-tax rate) = 0.549 

EBT = 15387.79/0.549 = 28028.76. Operating Income - EBT = Interest Expense 

Interest Expense = 29420 - 28028.76 = 1391.24 

Implied Debt = Interest Expense/ Interest Rate, 1391.24/0.0471 = 29538 

Implied Capital = Derived Equity + Implied Debt, 66118.67 + 29538 = 95656.67 

Actual ROE = 18.82 %, Proposed ROE = 23.27 %, Old LTD/CAP = 21.83 %, New 
LTD/CAP = 30.88 %. 

A COMPARISON 

While both methods added debt, the optimal net income scenario produced a lower cost of 
capital and implied an operating income that was only slightly more than the original 
(29894.78 Vs. 29420). The lower cost of capital was produced by using slightly lower cost 
debt. 

The capital that ConocoPhillips actually raised was 42248 which is the difference between 
the two years’ sums of long-term debt and equity. This analysis raises the same amount of 
capital with far greater debt. On a default probability basis, the additional debt may be 
excessive. Bankruptcy risk can cripple a stock and so most increases in leverage are within 
the boundaries of the industry, and correspond to the highest obtainable credit rating. 
Within those ratings, operating income determines interest coverage, which further 
determines the amount of allowable debt. The two boundaries for operating income are 
operating margin on one side and the financial leverage ratio on the other. To obtain the 
optimal level of debt, operating income must be high enough to absorb interest payments 
without exceeding industry averages for financial leverage, and yet low enough so that the 
tax advantages of those payments exceed the advantages of extra income. This balancing 
act continues with operating margin: While greater margins lead to more retained 
earnings, lower margins imply that less equity financing will be done; these margins have 


to be within industry boundaries or investors will presume that the firm is more risky. 
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When analysts forecast yearly earnings, they extrapolate from projected sales, taking into 
consideration, margins, debt and interest payments. Therefore, debt becomes implicit in 
most net income projections. Effective tax rates remain fairly stable for most companies, 
and so a fifteen percent increase in operating income will imply fifteen percent increases in 


both interest expense and net income respectively. 


Table 11-6 
COMPARISON | 2005 2006 Financial Optimal Optimal 
Eng. Net Inc. Equity 
Long-term Debt | 10758 23091 29538 39018.33 37649 
Equity 52731 82646 66118.67 66118.67 68088 
Capital 63489 105737 95656.67 105737 105737 
Interest 497 1087 1391.24 1866.02 1773.27 
Expense 
Net Income 13529 15550 15387.79 15387.79 15550 
Financial 1.0212 1.038 1.0496 1.0666 1.0626 
Leverage Ratio 
LTD/CAP 16.95 % 21.84 % 30.88 % 36.9 % 35.6 % 
Operating 24044 29420 29420 29894.78 30097.5 
Income 
ROE 25.66 % 18.82 % 23.27 % 23.27 % 22.84 % 
ROC 21.31 % 14.71 % 16.086 % 14.55 % 14.71 % 
EVA/Capital 9933 $732 9933 9933 9933 
Dynamic 


Therefore, with a major increase in debt, EVA would have been maintained, and equity 
would not have been issued. Capital requirements would have met the 105737 standard, 
and this conformance may have been crucial to future EVAs. While we do not know 
whether ConocoPhillips’ projects were properly funded, we do know that capital rationing 
can make things “look good on paper”, undermining the exigencies of capital budgeting. 
Without a thorough examination of ConocoPhillips leverage, we can not second guess their 


management. Their proposed capital requirements were most likely proper, considering 
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that large acquisitions were being made, and that funding went well beyond existing 
operations. 
THE ADDITIONAL FUNDS NEEDED EQUATION 

The standard methodology for assessing capital requirements is the percentage of 
sales method and its close relative, the additional funds needed equation, or AFN. These 
techniques have been mainstays of financial textbooks for over fifty years, and seem almost 
passé given Wall Street’s modern day penchant for mergers and acquisitions: the equation 
rarely matches capital outlays because asset accretion through “organic” sales growth has 
been superseded by the outright purchase of other companies. 

Within the component parts of the equation lies a wonderful financial logic that is 
elegant in its simplicity. Its basic premise is that ‘nothing happens without a sale” - a 
principle often forgotten by contemporary hedge funds who are more enamored by risk 
management than the mundane “ups and downs” of the business world. In fact, the AFN is 
almost a comprehensive, short hand version of the percentage of sales method, which 
itemizes each balance sheet item as a percentage of existing sales, and then uses the sales 
forecast to project the estimated size of each item. Only those items that increase 
spontaneously with sales are included; these assets are compared with the internally 
generated funding available from short-term credit and retained earnings, and the deficit is 
made up from the “additional funds needed” - externally generated capital like bond 
issues. 

Corporate analysts use the AFN equation to project needed funding, but investors 
can use it as a screen to identify those companies and industries that have an absolute 
advantage over their peers. Those companies with the highest average sales increase, 
coupled with the least need for additional funds are more destined to move toward an 


optimal capital structure; their capital costs are low. To illustrate: 
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THE VARIABLES 

Table 11-7 

VARIABLE EXPLANATION 

A/S (assets / sales) Assets that Increase with 
Sales 

AS Change in Sales from 
Year 1 to Year 2 
(Absolute and Concrete - 
not a Percentage) 

L/S Liabilities that 
Spontaneously Increase 
with Sales (not Notes 
Payable, for example) 

S1 Absolute and Concrete 
Figure for Projected Sales 

M Profit Margin (net 
income/sales) This is a 
Projection 

(1-D) The Retention Ratio once 
Dividends are Paid 

D Dividend Payout Ratio 
(Dividends/Net Income 


Since precise accuracy with this equation requires an accountant’s knowledge of the 
company, familiarity will breed flexibility, i.e., one can derive a ball park figure by 


assuming that L / S implies current liabilities and that profit margin is a five year average. 
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If dividends are consistent, they can easily be projected through the geometric growth 
method (see statistics chapter). 

THE ADDITIONAL FUNDS NEEDED EQUATION 

(A/S (AS))-(L/S(AS)) - (MS 1) - D)) 

Essentially, the equation is composed of assets that increased with sales minus the 
internally generated funding available from trade credit, wages payable, and other 
business activity, minus the internally generated funding available from increased profits. 
A negative or low figure is usually correlated with lower sales as measured on a year to 
year basis. But - on occasion there are companies who consistently generate internal funds 
above their immediate needs, and require little outside funding. These same companies 
will over capitalize for the sake of acquiring other companies - the type of funding acquired 
by ConocoPhillips in our previous example- and offer the investor a great opportunity. 
Over capitalization usually requires a movement away from the optimal capital structure, 
and a consequent lowering of the return on capital, simply because the funds are not used 
for the immediate generation of sales. Evaluation is based on the company’s historical 
capital turnover rate, sales/capital; if it is high, then over capitalization is less risky. In 
essence, since the firm has more capital than needed, its capital costs will be too high, even 
if the individual cost of the components is low, and that scenario can cause a drop in both 
EVA/capital dynamic, and the return on capital. 

Just like EVA and the capital requirements model, the AFN lends itself to 
spreadsheet optimization through a linear programming module using an equation solver. 
Sensitivity analysis is also easily performed with a data table or a one variable solver like 
“Goal Seek’. Like EVA however, the AFN is mechanistic and oblivious to context. As an 
example, consider a company who seemingly “over funds”, a low profit project much to the 
consternation of various corporate “quants”’. If that funding occurs at the end of a 
business cycle, it may be just the “stroke of genius” that the firm needs to buffer them from 


a down turn; the demand for that product may be constant, and lower fixed costs. Thus, 
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there are many extraneous variables that determine the level of capital funding. The AFN 
gives us a comparative “‘ball park” figure to add to our decision making and can be a “red 
flag‘ to check more closely. 

Most industries possess economies of scale in which more sales are increasingly 
generated with less assets. Any large distribution chain knows the benefits of consolidating 
inventory into a few key locations, and not duplicating processes. The synergies of most 
mergers involve the cost savings of reduced inputs, as more units are distributed over the 
same amount of fixed costs. While sales do not increase exponentially, they do increase by 
a much greater linear factor. Secondly, changes in the business cycle can offset additional 
funds because excess inventories build up during unforeseen downturns. Not only will 
these excesses be unaccounted for in the AFN equation, but so too will the unused capacity 
of fixed assets; machinery will be idle that will lower expected sales. 

Thirdly, the cost and nature of fixed assets require that they be bought and 
implemented in large “blocks”. At first, they will be under utilized, generating less sales 
and then gradually producing at capacity. This inconsistency causes a large drop in the 
assets to sales curve, followed by a steady increase. 

THE MODIFIED ADDITIONAL FUNDS NEEDED FUNCTION 

The deficiencies of the AFN equation are readily apparent. While it is a useful tool 
to determine some levels of funding, holding a modern corporation to the AFN standard is 
myopic at best. The real value of the AFN is to use it as an algorithm to gauge capital 
efficiency. By dividing the last figure, retained earnings, by sales and then dividing, not 
subtracting, one figure into another, we can obtain a measure of capital self sufficiency. 
When we compare firms within industries, we find it to be a preferred measure of risk. 
The equation reduces to: (A/S ) + (L/S) + (Retained Earnings / Sales). 

The significance of these three components is as follows: The A/S figure is a capital 
intensity ratio that gauges the amount of fixed assets in a business. It also gives a “rough 


estimate” to the amount of operating leverage. The larger the A / S, the larger the amount 
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of fixed costs, with the implication that a business is more “‘capital intensive”. When this 
ratio is especially high, earnings may be more variable, and we would look for less financial 
leverage to be employed. 

The L/S ratio is vital. The greater the liabilities that rise spontaneously with sales, 
the more funds that will be internally generated by business activity. The reason that some 
companies quickly turn long-term debt into profit is that they create liabilities that 
significantly lower their cost of borrowing. Vendor relationships that develop significant 
trade credit, along with volume discounts and the ability to extend loans, create a “capital 
sub structure” that is never adequately measured by analysts. Short-term credit is 
normally less expensive than long-term debt, and financial executives have learned to 
exploit disparities in the yield curve that offer arbitrage advantages in capital funding. 

The retained earnings to sales ratio will encompass those funds that are generated 
by more profit. The retention ratio is a significant component of growth; in the Gordon 
model, we multiplied it by ROE to obtain a growth factor for the cost of equity. We have 
also observed that too great an amount of retained earnings can raise the cost of capital, 
especially at the end of a business cycle when the cost of equity is high. Few companies 
have to worry about “too much” retained earnings; even in the case of excess, retained 
earnings can reduce share issues without incurring accounting costs. When the company’s 
return on investment is lower than the cost of equity, they should be distributed as 
dividends, but for a company with both a high capital intensity and variable income, they 
offer the least expensive, most dependable source of funding. 

The gist of the modified AFN function is to have the lowest ratio within a specific 
industry. One can observe the mechanism if one considers the capital intensity ratio, A /S, 
as a hypothetical measure of operating risk. Companies with high operating risk can 
afford less debt and must generate more internal funds. If we divide the retained earnings 
ratio into a high A / S, and obtain a large number, it may mean that retained earnings were 


too small to provide adequate financing, especially when compared to similar companies. 
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The modified AFN function is similar to EVA/capital dynamic, except on a different scale. 
Improvement is achieved when the ratio decreases, and its absolute size depends on the 
type of industry; commodity industries have large modified AFNs, while higher profit 
businesses fall on the lower end of the scale. Since each entity is capable of improvement, a 
decrease is relative to the prior year and the industry that contains it. Like EVA, it runs 
concurrent with stock prices, except that it is negatively, not positively correlated. 

The elegant simplicity of the measurement is that it can be calculated in thirty 
seconds without reference to the cost of capital, and associated regression, much like the Du 
Pont equation for ROE. In its simplest form, the Du Pont equation multiplies profit 
margin by asset turnover and the equity multiplier, or: (Net Income / Sales) x (Sales / 
Assets) x (Assets / Equity). This equation contains the same types of components but gives 
them the common reference point of sales and then divides them. While the measurement, 
ROE, does not distinguish between the types of industry, the modified AFN separates them 
by the amount of outside funding required, and should be used for intra industry 
comparisons. The following example will illustrate the scope of the numbers. The 


student/investor is encouraged to look for trends. 


Table 11-8 

XEROX 

YEARS 1969 1974 1978 
Assets 1516 4207 5578 
SALES 1357 3505 5902 
Current Liabilities | 419 1050 1339 
Retained Earnings | 113.07 249.53 315.85 
A/S/L/S/ R/S 42.98 56.25 76.39 


Table 11-9 
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MANPOWER 

YEARS 1994 1997 2000 
Assets 1204 2047 3042 
SALES 4296 7259 10843 
Current Liabilities | 668 1005 1522 
Retained Earnings | 75.51 149.24 155.61 
A/S /L/S/ R/S 103.23 98.49 138.89 
Table 11-10 

BARRA 

YEARS 1993 1996 2000 
Assets 38.4 84.2 226 
SALES 45.6 105 224 
Current Liabilities | 12.3 32.6 68 
Retained Earnings | 3.6 13.5 45.3 
A/S /L/S/ R/S 39.67 20.06 16.47 
Table 11-11 

WALMART 

YEARS 1992 1996 2001 
Assets 20565 39604 83451 
SALES 55484 104859 217799 
Current Liabilities | 6754 10957 27282 
Retained Earnings | 1775.55 2567.04 5603.04 
A/S /L/S/ R/S 95.97 149.14 120.82 
Table 11-12 

MICROSOFT 

YEARS 1993 1997 2001 
Assets 3805 14387 52150 
SALES 3753 11358 19747 
Current Liabilities | 563 3610 9755 
Retained Earnings | 953 3439 7785 
A/S /L/S/ R/S 26.51 13.11 18.47 


303 


Notice that companies who eschew outside funding, like Barra and Microsoft, fall 
into a much narrower range than high turnover companies like Manpower and Wal-Mart. 
Higher asset turnover (smaller capital intensity) allows a company to take on more debt 
with less risk, but cuts into an already narrow profit margin. The market will set a 
premium on the one quality that a specific company does not possess. For Wal-Mart, the 
premium is on profit margin and more retained earnings. For Microsoft, the challenge is 
to lower capital intensity. Each company is capable of improvement within their respective 
degrees of AFN. Moreover, a higher degree of AFN will give a company more flexibility as 
to strategic capital allocation; a more diverse mix of capital funding is available when a 
company uses external financing. With no long-term debt, a company like Barra must sell 
stock if retained earnings are insufficient to meet anticipated needs. They are dependent 
on the vicissitudes of operating income to meet capital goals. On the other hand, if 
Manpower has a poor year, but anticipates better future prospects, they have the option of 
turning to the credit markets, funding with debt, and then paying off the loan with the 
proceeds of an equity issue when earnings increase. Thus, there is no absolute advantage in 
having a low Degree of AFN. The advantage comes when one either decreases the value, or 
possesses the lowest Degree of AFN within a sector. In the former case, a decrease would 
most likely signify that a company was profitable enough to pay off debt - as long as 
existing capital needs were met. In the latter case, the firm may have a profit margin 
slightly above others in the same sector, which would be likely if the firm were an industry 
leader. 

DEGREE OF AFN LOGIC 

The logic behind the degree of AFN is straight forward. Mathematically, if we 
multiply by the inverses of the equation, we derive a quotient between cost components and 
funding components: (Assets / Sales) x (Sales / Current Liabilities) x (Sales /Retained 


Earnings). Simplified, the expression is (Assets x Sales: / (Current Liabilities x Retained 
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Earnings). Since the respective levels of retained earnings and current liabilities are 
dependent on sales and assets, an absolute increase in the ratio indicates more financing is 
derived from external sources - which has a good probability of raising the cost of capital. 
While we can never be certain that lowering the AFN will also lower the cost of capital, a 
higher profit margin, more retention, and increased business activity are all correlated 
with minimizing capital costs. 

How well the degree of AFN stands up to conventional indicators like ROE is the 
subject of continued research. On a purely utilitarian level, both of these measurements 
are imperfect; the ROE can improve despite massive loads of debt because leverage (Assets 
/Equity) is implicit in the magnitude of the calculation. If a firm becomes obligated to 
paying high interest rates far into the future, such an indicator can be misleading. On the 
other hand, the degree of AFN is dependent on the relationship of sales to the other 
variables; this is a better concurrent indicator of performance. While it does not measure 
major changes in capital structure like ROE, it may be a more accurate indicator of both 
risk and return. Without the optimization of proportional debt to equity, a higher ROE 
can raise the cost of capital. To illustrate how close these measurements can be, consider 
the following analysis of Manpower in 1999 - 2000. The cost of equity is skewed upwards 
because it was calculated from a one year rendition of the Gordon Model; a more accurate 
five year CAPM regression would have changed the size of EVA, but not the overall 


relationship between net income and equity. 


Table 11-13 
MANPOWER - 1999 — 2000 
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VARIABLE 1999 2000 
ROE 22.94 % 23.12 % 
Profit Margin 1.53 % 1.58 % 
Asset Turnover 3.59 3.56 
Equity Multiplier 4.18 4.11 
Assets 2719 3042 
Sales 9770 10843 
Current liabilities 1418 1522 
Retained Earnings 135 155.61 
Degree of AFN 138.98 138.74 
Net income 150 171 
Equity 651 740 
Cost of equity 20.65 % 21.04 % 
EVA 15.56 15.3 


Notice that the degree of AFN mirrored the ROE as a performance indicator. 
However, EVA decreased ever so slightly; use of the Gordon model makes EVA 
calculations more exacting but less accurate, because they depend on internal, rather than 
market dynamics. Most investors would have avoided this stock because there are no clear 
indications of the direction of the company, and indeed Standard and Poor’s gave this 
stock an “avoid” rating in 2001, because of concerns about the employment market during 
a concurrent recession. 

A more thorough analysis indicates that the company increased both operating 
momentum and financial leverage, as well as long-term debt to capital. However, the asset 
/ capital ratio dropped to 2.47 in 2000 from 2.7 in 1999. While some companies avoid 
short-term debt when the yield curve is inverted as it is before a recession, Manpower’s’ 
ratio was probably more indicative of lower business activity. The slight decline in asset 


turnover to 3.56 from 3.59 would not have been as forward looking as a drop in current 
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liabilities as an indication of business activity. Additionally, the company was taking on 
debt as interest rates were peaking which may have raised the cost of capital. 
THE NEED FOR QUALITATIVE ASSESMENT 

Although numerical analysis was quite neutral, it provided the logic for qualitative 
assessment: a series of tradeoffs and stalemates leading to uncertainty. Even with a low 
beta of 0.8, Manpower was “in the wrong place at the wrong time”. They were in the 
employment business in the middle of a recession. Although they would receive some of the 
overflow from businesses that did not want to fully commit their resources to hiring 
employees, they could not compensate for cutbacks in temporary labor. Thus, capital 
structure analysis possesses some powerful computational tools, but it is not a substitute for 
analytical common sense. Selling Christmas trees in July may not be such a good idea, 
even if the fundamentals tell you that it is. 

THE PROBLEM WITH OPTIMALITY 

In any given time period, analysts can construct a collective probability distribution 
for similar companies consisting of interest coverage ratios and the frequency of default. 
This data is then turned into a logit type probability function that chooses between default 
and solvency. Theoretically, distressed economic times would create a higher standard and 
‘tighten credit’, while “booms” would loosen credit and allow lower TIE (times interest 
earned) ratios. However, unless these credit standards are flexible, they will be unable to 
mirror the changes in demographics and asset structure that comprise the larger economy. 
When disparity occurs, numerous financial institutions undergo a mass dislocation, with 
consequent fallout to smaller businesses and the requisite Federal Reserve involvement. 

At the highest levels, most major companies have some optimizing software that 
attempts to put constraints on the amount of capital spending within the domain of better 
performance. By changing the levels of constraints to meet new economic standards, the 
company creates its own default probability model. For example, if I know that the 


industry standard is 30 % long-term debt to capital, there will be some penalty in violating 
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that constraint and that some compensating factor - increased market share, more 
diversified operations, etc., - must counteract it. Eventually, the company faces a similar 
dilemma as most financial institutions: the greater the complexity of the economy, the 
more random variation affects decision making. Probability models will sometimes fail to 
work simply because they are unable to encompass new information. Even when variables 
are computer generated, there is both a lag time and inadequacy in their breadth of 
coverage. Thus, we get neural networks that primarily get their input from past 
performance and are unable to “foresee” new developments. 

The crux of problems with default probability models lies not with the human 
frailties of analysts or in mathematics, but in how they are used. Basing consumer credit 
on a probability model that is derived from one company, in one time period, has the same 
risks that any non diversified business plan has: it may work well for a period of time, 
which encourages over dependence, and then collapses completely, because it fails to adapt 
to changing circumstances. When we base capital structure optimization on a shifting 
parameter of minimizing capital costs, given the constraints of default, we equivocate 
between adding debt when it is less expensive (usually when interest rates are low), and 
adding equity when it is attractive, and earnings are high. However, without these self 
imposed constraints, capital spending optimizes at a structure of all debt, simply because 
interest is tax deductible. The solution of course, is to not so much concentrate on the cost 
of capital as the cost of bankruptcy, which is even more undefined, unique, and arbitrary 
than the former. Since bankruptcy costs imply the use of default probabilities, we again 
enter the territory of ‘over dependence” -an algorithm that can send us in the wrong 
direction. To circumvent this dependence, we must use the probability of default in a 
unique way: we need to solve for the variable that would most improve the algorithm - 
earnings -and relate it the amount of debt. Secondly we need to juxtapose immediate tax 
benefits to long-term benefits, realizing the higher net present value of the immediate 


benefit. Lastly, we use the stock price as a barometer of value: any market value that was 
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created without lower default probabilities, or at least without more tax benefits from debt, 
is viewed as a transitory negative. Thus, the probability of default is as much a part of the 
solution, as it is a constraint. Any generic probability of default can offer input on what the 
best level of earnings would be, although mathematical precision would be lacking. 
Nevertheless, we can at least obtain a ball park figure that would enable us to compare an 
idealized capital structure with our own. Such an ideal will lack the market adaptability 
mentioned previously, but will be less dependent on creating an absolute constraint on 
default; the level of debt will depend on the interaction of profitability and tax advantages, 
and only then on the level of default. In essence, we use our biggest liabilities, taxes and 
debt, to our advantage - as a measuring stick that balances several other variables - 
income, assets, stock price and tangible assets that can be used as collateral. 

MERGER MANIA 

If tangible book value per share is one of the linchpins of our optimization 
algorithm, it is because it has become prominent for two reasons: 1) hedge funds and 
private equity firms have used mergers and acquisitions to create the illusion of growth; 2) 
accounting policies have changed over from the “‘pooling’”’ method to the “purchase” 
method of accounting. The difference is crucial: when companies pay a premium over fair 
asset value, the excess is termed “goodwill’’, and becomes an intangible asset. However, it 
is still counted in the “book value’ of assets over liabilities, which makes any multiple of 
market price to book price seem less speculative. In fact, the indicator becomes more 
speculative, because it is based upon management’s judgment of the merger’s potential, 
rather than investors’ choices to fund a stock. 

The legitimate purpose of mergers is to increase economies of scale and achieve 
synergistic earnings that would not otherwise be possible in a smaller enterprise. 
Diversification reduces risk and any firm that decreases operating leverage can ultimately 
increase the value of the firm by adding financial leverage. However, the scope of today’s 


mergers, with the hoopla of CNBC crowing about “Merger Mondays ”’, is that both 
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investors and management get conned by the asymmetry of information: many of these 
deals are simply methods of making a large “‘commission” for a few participants. The 
investors believe that more assets will equal a higher stock price, while management has an 
unshakable faith in the efficiency that comes from pooling resources. In fact, both 
investors and management can suffer the consequences of a merger that looked good on 
paper, only to realize later that greater market share did not translate into greater profit 
per share because the market was declining. 

Defenders of mergers have three valid arguments. If fixed assets can be shared by 
the two companies, there will be economies of scale and some synergy that help reduce 
costs and increase profit. Secondly, even if no synergy or economies exist, a cash flow that 
is timed differently from the acquiring company’s will help reduce risk. Thirdly, greater 
size will allow quantity purchases that will reduce variable costs. What these arguments 
have in common is that each depends on quantitative growth, not necessarily to the 
exclusion of the qualitative - but at least emphasizing it. What investors look for ina 
company is often an “emotional ideal’’ that is differentiated from the competition in some 
discernible way. Consider a legal merger between Fed-Ex and UPS, or Coke and Pepsi. 
What would be the products? How could investors choose sides? In essence greater 
growth is not always a cash cow for investors, especially if greater demand is not 
stimulated. However, it is almost always lucrative for those who broker the deals. In fact, 
many mergers are based on what Eugene Brigham termed, “the illusion of growth”. Here 
is how it works: 

Company X is not growing internally anymore. Sales have stagnated and they need 
to increase earnings per share or risk analysts’ downgrading the stock. Their P/E is 20 and 
their EPS is $ 1/ share. For years they have been growing at 20 % and investors expect 
that rate to continue in the future. What they don’t know is that a worldwide shortage of 


the company’s main input will eventually escalate costs, crippling any chance of “organic” 
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growth. On the other hand, company Y is distressed, and at a P/E of 10, looks like a 
bargain. Company X makes a play for company Y. 

If company X has 20 million shares outstanding, each earning $1 per share, their 
earnings, of course, are 20 million dollars. Company Y has 10 million shares outstanding, 
each also earning $1 per share, for a total of 10 million dollars in earnings. After 
discussing ways to consummate the merger, the companies decide that the most equitable 
method would be to set up an exchange ratio of 10/20 or 0.5 shares of company X stock for 
each share of Y. The merger seems to go unquestioned; P/E ratios are in line with 
earnings, price, and the number of shares. The new earnings per share of the combined 
company are: $20 Million + $10 Million / 20 million shares + 5 million shares = 30 / 25 = 
$1.20/share. Suddenly, company X has grown 20 % in EPS simply by combining two 
pieces of paper! 

Now what if company Y is a highly profitable bioresearch firm and company X is a 
tool and die maker. Company Y has patents about to expire and so the value of its assets is 
much less than the $100 Million (5 million shares x $20/share) in stock that company X 
paid for it. In fact, suppose company Y is only worth $50 Million. Company X would 
adjust for the deficit like this: 

Table 11-14 


NET INCREASE IN PLANT AND EQUIPMENT $50 MILLION 


NET INCREASE IN GOODWILL $50 MILLION 


NET INCREASE IN EQUITY $100 MILLION 


If company X originally had a 4/3 (1.33) market to book value, it would decline to 5/4 
(1.25), and tangible book value would increase by only one half the asset value (50 vs. 100 
Million). If we reverse the ratio and go by book to market value, book value increases 
relative to market, rising from 3/4 (0.75) to 4/5 (0.8). But if we go by tangible book value 


per share, the ratio is 3.5/5 (0.7), which is less than the original value. 
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Two significant points: 1) By purchasing a company with a lower PE, and paying 
for its market value in stock, we have increased EPS by 20 % without any corresponding 
increase in productivity. 2) By purchasing a company in excess of its true market value, 
and attributing the deficit to another asset class, “goodwill”, we have taken $50 Million in 
assets, and created $100 Million in market value In our simplified model of bankruptcy 
costs, a decreased tangible book value per share was coupled with greater market value, 
and would have increased these distress costs without any additional interest payments or 
rate changes. Since the deal was paid for in stock and not debt, there were no concurrent 
tax advantages that would have absorbed the higher default costs. Nevertheless, earnings 
would have increased by 20 % in the near-term, leaving a handful of short-term investors 
happier, and the brokers of the deal a lot wealthier 
MERGER GROWTH ILLUSION AND EVA 

Like earnings there is no tell tale outlier that tells us EVA is being manipulated. 
Assuming that the “‘rule of thumb” inverse of the PE gives us an accurate cost of equity, we 
can apply EVA to both companies. Company X has a 1/20 or 5% cost of equity, while 
company Y has a 1/10 or 10% cost of equity. Company X had a (20 - (.05)(300)) or $5 
Million economic profit. Company Y had a (10 - (.1)(100)) or zero economic profit. 
Together the combination produced (30 - (((.75)(.05) + (.25)(.!))(400)) or 30 - 25 = $5 
Million EVA Ultimately, the final merger engendered a higher cost of equity for company 
X with no real gain in economic profit. To continue growing without productive synergy, 
company X would have to take on increasingly larger mergers or suffer the consequences 
of less growth and a larger cost of equity. 

The main concern of an optimal target strategy is to ensure that the tax benefits of 
any leverage used to buy another company are equal to the additional distress costs. If the 
gap between market value and tangible book value increases, those marginal bankruptcy 
costs can offset any gain in tax benefits. The average shareholder can not be aware of all 


the purchases made by a firm, but large institutional investors have to be. If there is no 
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real gain in economic profit, but earnings are touted as “‘growing”’, it may be time to look 


for another investment. 


(Back to Table of Contents) 
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SECTION Il: BUILDING CAPITAL STRUCTURE MODELS 
12 


THE ECONOMIC PROFIT LABORATORY: COMPUTER 
APPLICATIONS 


This chapter will require the user to create an economic profit model in a 
spreadsheet program like Microsoft’s Excel. Without such access, the student/investor can 
still follow the conclusions of the experiments, and may want to review the entire chapter 
before proceeding. There is no special skill required, either in computer science or 
mathematics - except for remedial knowledge. However, the user will find that a working 
model is instructive when he or she tries to follow the logic of the material. 

SETUP 

The program is set up for both sensitivity analysis and optimization. It will require 
two sections which are near mirror duplicates of each other. The first section is for input 
of actual values from financial statements for sensitivity analysis. The second section will 
be a set up for optimization of the actual figures, and will allow entry of only one variable. 
SECTION ONE 

Section one has 14 columns and 4 rows. The columns are labeled ‘‘A” to “‘N’’, but 
column A is just a title column. The user should input the word “ACTUAL” in bold print 
in Al. The other columns and rows are set up as a pattern of one row of titles and another 
row of calculations below it. Row 1 is all titles, and row 2 is all calculations. Row 3 is all 


titles again, and row 4 is calculations. 


SECTION ONE 
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Table 12-1 
Column/Row | Title Calculation | Column/Row | Title Calculation 
B1-B2 EBIT ENTER B3-B4 Interest D4 x E4 
Expense 
C1-C2 Net Income | (B2-B4)-(C4 | C3-C4 Tax Rate ENTER 
x (B2-B4)) 
D1-D2 Number of | ENTER D3-D4 Interest ENTER 
Shares Rate 
E1-E2 EPS C2/D2 E3-E4 Long-term | H4 - J2 
debt 
F1-F2 Book / sh. J2/D2 F3-F4 Cost of debt | D4 (1-C4) 
G1-G2 Risk-free ENTER G3-G4 Debt/Equity | E4/ J2 
rate 
H1-H2 BETA ENTER H3-H4 Total ENTER 
Capital 
11-12 Market ENTER 13-14 WACC ((F4 x 
Rate E4)/H4)+(( 
K2 x 
J2)/H4) 
J1-J2 Equity ENTER J3-J4 Cost of 14x H4 
Capital 
K1-K2 Cost of G2+(H2 x K3-K4 Total Cost | J2x K2 
Equity (12-G2)) of Equity 
L1-L2 EVA C2 - (k2 x L3-L4 Stock E2 / K2 
J2) 
M1-M2 LTD/CAP E4/H4 M3-M4 ROE C2/ j2 
N1-N2 ROC C2 /H4 N3-N4 EVA Stock | L2/1I4 
Value 
SECTION TWO 


Section two is for optimization. Its titles form a perfect mirror image of those in 


section one - except for two cells: in N6 the title is “EVA Difference” and not “ROC”, with 


a calculation of (=L7 - L2) placed below it in N7. The calculations in the optimization 


section are determined by the inputs in section one, except for the entry of ““Equity”’ in J7. 


Technically, section two changes BETA each time a new proportion of debt to equity is 
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inputted. By changing just one cell (““Equity”’ in J7), a new net income and cost of equity is 
calculated which changes EVA. 

The beta calculations are merely restatements of the Hamada research that was 
covered in the chapter on the cost of equity. By holding operating income, capital, and the 
interest rate constant, all changes in EVA are driven by changes in equity. Properly 
speaking, the model is based on the capital dynamic and not EVA, but we use these 


concepts interchangeably when interest paid on debt mirrors the interest rate. 


Table 12-2 

Column/Row Title Calculation 

B6-B7 EBIT B2 

C6-C7 Net Income (B7 - B9) - (C9 x (B7 - B9) 

D6-D7 Number of Shares D2 

E6-E7 EPS C7/D7 

F6-F7 Book / sh. J7/D7 

G6-G7 Risk-free Rate G2 

H6-H7 BETA H2 / [(1+(1-C4) x G4) x 
(1+(1-C9) x G9)] 

16-17 Market Rate 12 

J6-J7 Equity ENTER 

K6-K7 Cost of Equity G7 + (H7 x (I7 - G7)) 

L6-L7 EVA C7 - (K7 x J7) 

M6-M7 LTD/CAP E9 / H9 

N6-N7 EVA Difference L7 -L2 
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Table 12-3 

Column/Row Title Calculation 

B8-B9 Interest Expense D9 - E9 

C8-C9 Tax Rate C4 

D8-D9 Interest Rate D4 

E8-E9 Long-term Debt H9 - J7 

F8-F9 Cost of Debt B9 x (1-C9) 

G8-G9 Debt / Equity E9/ J7 

H8-H9 Total Capital H4 

18-19 WACC (F9 x (E9 / H9)) + (K7 x 
(J7 / H9)) 

J8-J9 Cost of Capital 19 x H9 

K9-KO Total Cost of Equity K7 x J7 

L8-L9 Stock E7 / K7 

M8-M9 ROE C7/J7 

N8-N9 EVA Stock Value L7/I9 


In cell A6, input the word “OPTIMIZATION?” in bold letters. Cells A7, A8 and A9 will be 


left blank. Another option that the user may find helpful is to copy the entire “ACTUAL” 


section, section one, and paste it a few rows below the optimization section. In this manner, 


the student/investor can make comparisons between the same firm or different firms since 


the module is “‘stand alone” and not dependent on an outside source for calculations. 


SAMPLE DATA 


To employ both optimization and sensitivity analysis, we will use some sample data 


to enter into the “ACTUAL” section. After inputting the variables, a number of “derived” 


variables will be calculated. They are listed here to make sure that you are “‘on track”. 
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Table 12-4 
INPUTED AMOUNT DERIVED AMOUNT 
VARIABLES VARIABLES 
Equity 500 Long-term debt 500 
Tax Rate 30% EPS 4.375 
Interest Rate 5% Net Income 87.5 
Total Capital 1000 Book Value / sh. 25 
Shares 20 EVA 37.5 
Operating Income | 150 Interest Expense 25 
Risk-free Rate 4% ROE 17.5 % 
BETA 1 ROC 8.75 % 
Market Rate 10% Stock Value 43.75 
EVA Stock Value 35.13 
Long-term Debt/ | 50% 
Cap. 
WACC 6.75 % 


Use the derived figures to check your calculations. It is quite easy to place an 
inappropriate sign. The user can configure the program as decimals or percents but 
should probably stick to decimals in the beginning to make sure it works correctly. 
SENSITIVITY VERSUS OPTIMIZATION 

Sensitivity analysis is more realistic than optimization because each variable can be 
changed to meet the actual demands of financial statements. Thus, a realistic rendition of - 
say, GE’s EVA is possible as well as an indication of the necessary inputs to improve it. On 
the other hand, optimization is more theoretical because we need to keep both interest rates 
and the number of shares constant; these variables are derived from sources outside the 
model. The number of shares to issue is sometimes a political judgment with a little 
mathematics thrown in, while interest rates change on a periodic basis. There is no 
predictive model that can encompass either of these variables when massive changes in 
capital structure are made. Therefore, optimization assumes that a firm can raise as much 


debt as required at the given interest rate and that the amount of shares will not change. 
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However, given those assumptions, it can point the firm in the proper direction; without 
making changes in the number of shares issued or the current interest rate that is paid, the 
firm has the option of moving slightly in the suggested direction, and some improvement in 
actual EVA is viable. A third nominal constraint is the amount of capital; this model 
assumes that the proper amount of capital is being raised and works within those 
limitations. Since capital allocation is the most important decision that management can 
make, under or over funding prospective projects creates numerous “shocks” to the 
system. While these programs can exhibit how those problems can be circumvented, they 
can not calculate the proper amount of capital. “Fixing” the overage or underage with a 
shift in capital proportion will only delay the pain of inefficiency until a compensating 
capital inflow actually neutralizes it. 
PROVING THE CAPITAL DYNAMIC / EVA HYPOTHESIS 

Economic profit is a linear construct. By minimizing the amount of debt, we can 
emphasize the “‘net income” side of the function because interest will not be deducted, and 
the earnings figure will grow to its maximum. However, if the cost of debt is inexpensive 
enough, then the interest deductions may be both small and tax deductible such that equity 
should be minimized. Minimizing equity would detract from the “‘Stockholders’ Equity” 
side of the function and create a larger EVA by default. If EVA does indeed maximize at 
extremes of the capital components, then there must be some combination of cost elements 
that creates an indifference between debt and equity. 
SETTING THE CONSTRAINTS 

To examine this hypothesis, we will use the sample data from above. At this time, it 
is necessary for the student/investor to be familiar with a linear programming module like 
‘Solver’’, which is located in Excel’s tool section. Solver is an ‘Add In” for solving linear 
problems with constraints. Since EVA is a linear function, it is amenable to changing its 
parameters and maximization. If unfamiliar with the procedure, go to the information 


section and read the instructions on Solver; other spreadsheet programs have very similar 
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modules, and it behooves the student/investor to at least have a working familiarity with 
these. In essence, we will be able to change any blank input cell (without a calculation in it) 
that is part of the economic profit function in order to optimize it. The procedure is as 
follows: 
STEP 1. Go to the optimization section (section 2) and input in cell J7, any number 
between 1 and the amount of total capital. Say, 500 in this example. 
Step 2. Engage Solver in the tools section. Click on the cell with the EVA calculation in it, 
L7. That is the function to be optimized. 
STEP 3. Where the options give ‘minimize’, “maximize’’, or “set equal to”, click 
“‘maximize”’. 
STEP 4. In the box that states “by changing”, we type in J7 
STEP 5 We set two constraints. We add that cell J7 is greater than or equal to (>=) the 
number, “1”. We do this because the nature of beta is to divide debt by equity and we need 
to have a non zero function. In the second constraint, we set long-term debt, cell E9 to any 
number greater to or equal to zero (>=) because we do not want to optimize with negative 
numbers which would be impossible to obtain. 
STEP 6. Click “Solve” 
Unless the combination of capital cost components is very unique, the function will 
maximize when equity is either “1” or at the capital limit (in this case 1000). This extreme 
corner solution may not be practical or obtainable but it shows in which direction capital 
components must move in order to improve economic profit - with existing parameters. 
TRIGGER POINTS 

In a linear function like the capital dynamic, there may be some combination of cost 
components that totally neutralizes the effect of changing capital proportions. For 
example, if the interest rate is high enough, EVA will optimize at an all equity value, but at 
some lower rate, optimization will be in the other direction - a capital structure composed 


of all debt. It is helpful for a firm to know what these “trigger points” are so that they can 
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set priorities; attempting to change EVA by changing capital proportions may be 
productive at some times and not at others. When interest rates are especially low, for 
example, wealthier companies can incur debt and improve EVA through leverage alone. It 
is helpful to know what this rate is. In effect, the student/investor will find that the 
relationship between the “risk premium” in the capital asset pricing model, and the interest 
rate that a firm pays on its long-term debt, is perhaps the most important determinant of 
EVA. Moreover, the tax rate becomes significant not just for the deductibility of interest 
expense, but because it affects beta calculations and the cost of equity. Without a risk of 
default, EVA maximization becomes an exercise in combining cost components, an herein 
lies its greatest liability; a market that lacks equilibrium can temporarily skew these cost 
variables and mislead a firm into making bad judgments. 
SETTING THE TRIGGER POINT MODULE 

In the optimization section, we input either a “1” or the capital limit (in this case 
1000) in the “Equity” cell, J7. We then engage Solver to set the optimized difference to 
zero by changing one of the cost of capital components. The following brief procedure 
takes us through a determination: 
STEP 1 As stated, enter a “1” or the capital limit of H4 in cell J7 
STEP 2. Engage Solver in the tools section of Excel. 
STEP 3. Click on cell N7, “EVA Difference”. This cell subtracts the actual EVA from the 
optimized version. 
STEP 4. Click the “set equal to” button, and enter a zero. 
STEP 5. In the “by changing cells” part, pick any cell for which you wish to find a trigger 
point. The cell needs to be a blank entry (no calculations) and should be a cost of capital 
variable. In order, those elements are: Tax Rate, Risk-free Rate, Market Rate BETA or 
Interest Rate 
STEP 6. If the constraints are not set as they were in the optimization module, change 


them to that configuration now. Otherwise leave them as they are: J7 >=1, and E9>=0. 
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STEP 7. Click “SOLVE” 

As an example, use cell D4, “Interest Rate’ as your trigger point. Enter that cell in the “By 
changing” section. With the suggested data still in place, that cell will change to 7.23 %. 
Keeping all other cost of capital components constant, if we change the interest rate to 
7.23%, EVA will optimize at one hundred percent equity. If we change the interest rate to 
7.22 %, EVA will optimize at one hundred percent debt. Thus, if a firm is near this 
combination of cost elements, the emphasis should be on income management and not 
capital proportions - at least in the domain of EVA improvement. At this juncture, an 
indifference curve forms and the cost of making changes based on capital proportion would 
be less than the benefits. 

THE EARNINGS SOLUTION 

While managing capital proportions can have a profound effect on EVA, it is not 
nearly as correlated to stock market increases as earnings. In fact, through the 
management of retained earnings alone, a firm can gain a competitive advantage; 
operating income fuels the profitability of equity financing. Although the cost of retained 
earnings can escalate and diminish EVA, few firms will be materially hurt by funding in 
that manner. The culprit in a scenario of costly retained earnings is always the percentage 
increase in net income which needs to be high enough to justify retention. Thus, what 
might seem to be a healthy increase in earnings may not be adequate to eclipse the potential 
increase in equity, and economic profit declines. However, a firm who is worrying about 
‘too much retained earnings”’, is usually wealthy enough to have a compensating dividend 
policy or a share buyback program. 

More net income can also give impetus to a well-managed share issue which will 
usually move a company away from its target structure. Whenever a firm expands 
through share issues rather than retained earnings, flotation costs are incurred and the risk 
of owning the stock goes up; the weighted average cost of capital rises. More earnings can 


buffer the dilution effects (both in EPS and share price) of a stock issue while attracting 
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buyers and creating demand at a high market price. Anytime retained earnings are 
inadequate to cover capital requirements, a firm has a choice between varieties of other 
sources: the choice to finance with new stock seems cost effective if the price is high 
enough because more capital is raised with less shares. During the issue, EVA can still 
increase despite the non-optimality of capital proportions. In this case, more capital would 
be raised than warranted which would increase its cost. That type of decision - to raise a 
large amount of capital - represents a temporary risk that shifts a firm away from its target 
capital structure in order to gain more potential return in later periods. 

OPTIMIZATION AND CORRELATION 

In our optimization model, there was a perfect substitution of debt for equity; as we 
lowered one component, we raised the other. In effect, we could increase EVA during a 
debt issue because the reduction in stockholders’ equity was greater than the reduction in 
net income. This scenario occurred at lower interest rates, and once a “trigger point’ was 
engaged, net income was reduced faster than equity would decrease. 

While it is certainly mathematically possible to increase both the proportion of debt 
and EVA simultaneously, it is improbable that such an increase would be relatively large. 
From the net income side, interest payments may be greater and most companies want a 
net tax advantage over taxes paid, issuing debt when earnings are diminished.; 
additionally, there is less demand for an equity issue when earnings are depleted. 
However, the choice is rarely one source of capital over another, but the question of, ““How 
much of both?”. Firms fund in a diversified manner to lower the risk of dependence, just 
as they may engage several vendors for the same part. Equity will be increased during 
most debt issues, and since more debt raises the cost of equity, it will be more expensive as 
well. Thus, the stockholders’ equity side of EVA may rise even as net income increases are 
minimal during a debt issue. The net effect will be a smaller EVA and not a “managed 
substitute”’ of debt for equity. 

RAISING CAPITAL EFFECTIVELY 
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In sensitivity analysis, we can lower the interest rate enough to raise both EVA and 
increase debt to equity proportionally. This is the scenario in which many firms find 
themselves early on in a recovery: “the Fed’ lowers rates to the point where firms cannot 
afford to eschew debt. More capital can be raised at a lower cost which increases the 
optimality for those who fund with debt. The previous example of too much capital 
causing a shift away from the optimal target, becomes much less of a problem; there are 
simply greater tax advantages at a lower probability of default. In fact, the entire cost of 
bankruptcy diminishes because asset prices get depleted during a downturn: when the 
prospects of covering interest payments improve, the addition of debt may move a 
company toward a more optimal structure simply by restoring growth to assets. During a 
market top, raising too much capital implied the use of a non-optimal source like 
convertible bonds or a stock issue. In an environment of low capital costs, however, raising 
more capital is encouraged because it can be done inexpensively and will set the firm up for 
a competitive expansion with other firms. Thus, it behooves any firm to keep the WACC to 
a minimum because more capital can be raised with such a combination; the hallmark will 
be high market values accompanied by a low probability of default. 

For those who can remember the “Tech Bubble” of the late 1990s, much of the 
damage occurred by raising too much capital at the wrong time - at the end of a business 
cycle. The promise of a “New America” through technology almost mimicked the “Better 
Living through Chemistry” axiom of the 1960s when plastics were revolutionizing the 
product industry. The outlook for startups and venture capital seemed positive with no 
end in sight. However, not only were the costs of both debt and equity accelerating 
upwards by late 1998, but firms who had little stable earnings history were issuing many 
shares of equity to fund whatever Internet-related project they had dreamed up. Over 
production in fiber optics required huge amounts of fixed assets, and yet the world was 


subtly shifting to wireless access. Something had to give. 
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When the market collapsed in the early years of the new millennium, the reason was 
not a lack of innovation or vision. It was not because a few speculators were pumping up 
the market with excessive optimism and a quick”’ pull-out’. It was not because we were 
under producing compared to the rest of the world. The reason was a simple neglect of the 
principles of the cost of capital. Investors were pumping money into companies with a 
diminished EVA, expecting excessive risk to produce an excessive return where none was 
warranted. 

THE CONNECTION BEWTEEN, CAPITAL, STOCK PRICE, AND EVA 

In the computer program, there is both a cell for “Stock Price” and “EVA Stock 
Price”, which are artificial constructs that divide an earnings component by some element 
of the cost of capital. In the case of “Stock Price” it is earnings per share (EPS) divided by 
the cost of equity, while “EVA Stock Price” is EVA divided by the weighted average cost of 
capital (WACC). These values have some theoretical validity in a “‘no-growth” situation 
where all earnings are paid out as dividends. However, hypothetical underpinnings 
notwithstanding, they each show earnings acceleration compared to acceleration in the cost 
of capital; in a microcosm, these are the main determinants of ascending stock prices. 

If the student/investor can observe the high correlation between EVA and stock 
price, then the percentage formula for EVA evinces the connection between earnings and 
capital: 

(NOPAT / Capital - WACC) x Capital = EVA. When earnings (NOPAT) declines and 
capital stays the same, then EVA will decrease. While NOPAT / Capital is not quite the 
same as “return on capital’ or ““ROC” which is Net Income / Capital, the similarities are 
great enough to equate the entities. Therefore, if capital remains the same, and the cost of 
capital declines, any increase in earnings will have a positive effect on both EVA and stock 


price. In essence, both EPS / Cost of Equity and EVA / WACC will also be greater. 
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SENSITIVITY ANALYSIS: THE EFFECT OF CHANGES IN OPERATING INCOME 
AND CAPITAL 

Increased operating income is not mathematically linked to equity issues or 
increases in equity. Net income has a specific relationship to equity because interest is 
deducted when debt is incurred, but there is no direct link between operating income 
increases and a rise in equity. However, a strong correlation exists between the two 
because the conditions that are conducive to their growth interact concurrently: when 
operating income is up, debt tends to get paid off, and earnings get retained. Using the 
sample data, we can readily observe the effect of one more dollar of operating income on 
EPS, EVA, ROE and hypothetical stock price. A change in operating income changes those 


variables more than any others. 


Table 12-5 
INPUTED AMOUNT DERIVED AMOUNT 
VARIABLES VARIABLES 
Equity 500 Long-term debt 500 
Tax Rate 30% EPS 4.375 
Interest Rate 5% Net Income 87.5 
Total Capital 1000 Book Value / sh. 25 
shares 20 EVA 37.5 
Operating Income | 150 Interest Expense 25 
Risk-free Rate 4% ROE 17.5 % 
BETA 1 ROC 8.75 % 
Market Rate 10% Stock Value 43.75 
EVA Stock Value 35.13 
Long-term Debt/ | 50% 
Cap. 
WACC 6.75 % 


For this experiment, operating income is at 150, and we are going to both add and then 


subtract one unit to observe how the other variables react. 


Table 12-6 
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CHANGE OP INC. TO 


151 

Variable Direction of Change Amount 
EPS UP 4.4083 
EVA UP 38.065 
ROE UP 17.63 % 
Hypothetical Stock Price _| UP 44.083 
Table 12-7 

CHANGE OP INC. TO 

149 

Variable Direction of Change Amount 
EPS DOWN 4.34 
EVA DOWN 36.8 
ROE DOWN 17.36 % 
Hypothetical Stock Price _| DOWN 43.4 


While the amount of change in capital is also positively correlated with stock price changes 


in the real world, in the economic profit laboratory it is not. The reason? There are no 


forward- looking measures of prospective success and only current performance is gauged. 


If a capital inflow does not immediately translate to more profit, the economic profit 


laboratory sees it as “dead weight’, neither producing more income nor minimizing the 


cost of capital. In the following tables, the proportion of debt to equity is preserved by 


adding and then subtracting two units of capital. Thus in the additional capital example, 


both debt and equity are 501, and in the decrease, both are 499. 
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Table 12-8 

INCREASE CAPITAL 

BY 2 

Variable Direction of Change Amount 
EPS DOWN 4.3733 
EVA DOWN 37.365 
ROE DOWN 17.46 % 
Hypothetical Stock price _| DOWN 43.733 
Table 12-9 

DECREASE CAPITAL 

BY 2 

Variable Direction of Change Amount 
EPS UP 4.3768 
EVA UP 37.635 
ROE UP 17.54 % 
Hypothetical Stock Price _| UP 43.768 


During the increase in capital, a movement toward non-optimality was enacted. Although 
beta remains the same, earnings per share (EPS) decreased without any change in either 
the number of shares or operating income. The additional unit of debt created more 
interest expense and less net income. Moreover, the additional unit of equity eclipsed the 
tax benefits of deductible interest forcing EVA downward. 

Creating greater returns through the efficient use of capital is not optimizing capital 
structure. While such efficiency evokes the process of optimization, and is correlated with 
a higher stock price, the parameters that govern EVA are very wide; earnings anomalies, 
lack of a default probability, and an absence of foresight can skew results. However, it is 
not too radical to state that economic profit and stock price go hand and hand, and that 
gains in EVA are heavily correlated with movement toward an optimal target; false 


readings of EVA are the exception rather than the rule. 
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For those who crave certainty, using a default probability like Altman’s Z Score in 
combination with EVA analysis would help corroborate it. But - the investor needs to 
always be wary because both of these measurements are coincident indicators; we can not 
make predictions for next year off of this year’s EVA. However, we can tell when the EVA 
components are at a point where improvement would be quite easy to achieve, given 
earnings outlooks and normal increases in both the risk premium and corporate equity. 

A less definitive combination would be to use the capital dynamic form of economic 
profit with the WACC. Since the WACC is implicit in the capital dynamic, an error in one 
will cause an error in the other, and so corroboration in this regard is more dangerous. 
When the economy is not in equilibrium (there are inefficiencies ) risk may not be priced 
correctly, and the WACC will rise when all financial logic calls for it to fall. Additionally, 
the precision of the measurement depends on how well the user calculates the cost of equity 
which is partially subjective. Thus, small changes in the WACC can largely be ignored. 

The correlation value of economic profit with an optimal capital structure is 
primarily derived from its ability to counterpoise earnings with capital. By forming a 
constraint between variables that would normally be correlated (net income and 
stockholders’ equity), economic profit has all the ingredients of an optimizing function. 
For example, the beta component in the cost of equity will decline with an increasing 
proportion of equity to debt, but the risk premium will rise to counter that action: when 
the market as a whole improves, more firms use equity financing despite its higher cost. 
Analogously, both net income and the cost of equity rise concurrently because more 
earnings lead to a better market rate and a possible increase in interest rates. When we 
mathematically oppose highly correlated variables we resolve the conflict by giving more 
weight to one than the other. In effect, risk management will adjust the rates of change in 
each variable by dampening its correlation value to make net income rise faster than either 


stockholders’ equity or the cost of equity. 


ESTABLISHING GUIDELINES 
Unless one is in the throes of a bull market, investing in ex-post EVA increases is a 
strategy that is doomed to fail. While some success may be generated from momentum, 
ultimately there will be as many transitions downward as upward, and the investor will not 
beat the market and may even under perform it. 
A bull market will produce about a twenty percent threshold of firms that will out 
perform their peers over a one to three year time frame; at any given time, only a small 
percentage of companies will produce large returns The “miracle” for which investors are 
looking is the firm with sustainable earnings that accelerate faster than the cost of capital. 
If the characteristics of the sector and firm are favorable, firms that travel the longest 
distance to reach an optimal target and yet are moving rapidly in that direction, tend to 
have the highest risks and returns. Firms that are closer to the target but make favorable 
use of capital are generally more stable over the long run. Therefore the first guideline is 
to have some estimate of what the optimal target structure should be. 
¢ 1) Attempt to determine at least a “ball park” figure of what the optimal capital 
structure target should be. This may seem easier than presumed if the analyst is willing 
to do some research. By observing the averages over five years for the three leading 
companies in a sector, or by coordinating stock-price peaks with capital structure for 
an individual firm, the investor can achieve a workable “guesstimate”. The 
mathematical model in this text may confirm real world data, but the student/investor 
should realize that it optimizes debt and equity in the domain of net income; it is not 
forward looking and does not consider new opportunities. 

¢ 2) Know the leverage position. The economic profit model works best if equity is low 
and net income is about to increase substantially. In that framework, EVA can increase 
for two to three years without the “hazard” of a buildup in stockholders’ equity. When 
a firm is increasing its proportion of equity, beta will decrease putting downward 


pressure on the cost of equity. However, the investor needs to anticipate this favorable 
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position by observing the leverage ratios and investing accordingly. See the 
“Fundamentals” chapter for more information. 

3) Be aware of the business cycle. An entire chapter is devoted to this subject. Simply 
observing the pattern of interest rate hikes or decreases and the market’s reaction to 
them will give some indication of where the economy is headed. Firms with lower 
operating risk tend to do well in a downturn and early recovery, while riskier firms do 
well at a market top 

4) Use analyst’s forecasts to your advantage. If there is a consensus about the future 
prospects for a sector, by all means do some research on a few of the firms’ leverage 
positions. Oftentimes, a firm who has built up debt is ready to start paying off its 
investment and attract equity interest. Moreover, earnings estimates are probably 
available on a prospective investment target. Comparing those estimates with both 
existing equity, and historic equity growth, will give the investor a perspective about the 
capacity for EVA improvement. On the other hand, avoid judgments about individual 
firms. There may be so many downgrades and upgrades on a firm that the evaluations 
become meaningless. 

5) Use executive trades as a signal. Once the student/investor can spot a leverage 
position that might yield a favorable EVA, check to see if company insiders are 
investing in it. Make the effort to research the leverage first, and use the listed insiders’ 
trades as confirmation. Do not, however, mistake blind optimism for an investment 


opportunity. Many insiders are required to take a stake in the company. 


(Back to Table of Contents) 
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APPENDIX 
EVA OPTIMIZATION WITH SAMPLE DATA 
A B C D E F 


1 10.00% 
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FINDING A TRIGGER POINT FOR THE INTEREST RATE ON DEBT 
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13 


THE MARGINAL BENEFITS EQUATION: AN EXPERIMENTAL 
MODEL 


One of the greatest conflicts in our time comes from the tension between obfuscation 
and transparency. Many who hold power desire to create a system of asymmetrical 
information wherein specialized knowledge becomes a bridge to accomplishing a task. 
When the information is hoarded and isolated, it is used for political purposes, creating a 
certain position or status within a group. Thus, patents, copyrights, “‘secret formulas”’, 
esoteric club memberships, and compromising photos all harbor the correlation between 
specialized information and political power. However, in an age that disseminates 
information very quickly, power tends to rise and wane just as fast, because of the 
transformational quality of the information itself 

Default algorithms are powerful tools. When the statistician suddenly became 
infused with the power to decide who gets credit and who is refused, the stakes in that 
occupation rose exponentially. The massive popularization of “credit scores” and the 
influence they entail, is just one example of an “invisible hand” regulating most of our 
public affairs. In the framework of capital structure, the probability of default is the 
‘“‘missing link” between the research of the Miller/Modigliani team and the practical 
application of movement toward a target optimal structure. In fact, all of the conclusions 
from their research were arrived at given the absence of bankruptcy, and it was a simple 
“tweak” of their famous equation, V(L) = V(U) + TB that provided the impetus for 
optimization: we subtract the cost of bankruptcy. 

Therein lays the problem of optimization. The cost of bankruptcy is not a generic 
cost, nor is it a legally uniform term; there may be many unique “costs of bankruptcy” that 
apply to each firm’s specific situation. One company may sell all its assets and another 


may “reorganize”; a third may merge with a competitor and become a completely different 
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company. In capital structure analysis, we are tasked with creating a common cost of 
bankruptcy that attempts to reconcile two entities: the book value of the proportion of 
debt to equity, and the market value of a firm’s stock. Consequently, we discover an 
interface that unites those values in the probability of default - the risk that the firm cannot 
make timely interest payments. Implicit in that interface is the utilization of assets: the 
rate and amount of generated income. 
THE MODELED CONCEPT 
Under the premise that there exists some optimal proportion of debt to equity that 
maximizes the value of the firm, we create a functional model based on the 
Miller/Modigliani concept. Tax advantages of debt are balanced with the product of the 
amount of loss and the probability of default, which we have termed, “‘the cost of 
bankruptcy”. Therefore, any additional value created by debt will be apparent when tax 
advantages exceed bankruptcy costs. When the change in bankruptcy costs begins to 
exceed the change in tax advantages, an optimum is found, and this is the limiting factor on 
additional debt. In effect, the change in tax advantages will equal the monetary change in 
the cost of bankruptcy, and the first derivative of the entire function will equal zero, 
because a maximum has been obtained 

Ideally, the equation we want to maximize is: [(Tax Rate)(Long-term debt)] - [( % 
Probability of Default)(Amount of Loss)]. Furthermore, the amount of loss is constructed 
of the reciprocal of the ratio between tangible book value and market value multiplied by 
market value. That is - the amount of loss is equal to: [(1 - (Tangible Book Value / Market 
Value)) (Number of Shares Outstanding x Price per Share)]. For the ratio of tangible book 
value to market value, we can interchangeably use per share values, and market value will 
be determined by the product in the last parentheses. In effect, this equation is telling us 
that the optimal amount of debt is based on a balance between tax advantages, default 
performance, assets, and stock price. 


THE MARGINAL BENEFITS EQUATION 
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Once we accept the proposition that the incremental value of a firm is equal to the 
difference between bankruptcy costs and the product of the amount of bonds and the tax 
rate, we need to account for those firms who create value without debt. Many companies 
lack the asset structure to support debt to the point where it yields a tax advantage; sales 
may not be stable or assets may not offer good collateral value. Thus, we assume that the 
unlevered firm has the same income generating capacity as the levered firm, and that the 
only difference between them is how they are funded; a plant asset has the same earnings 
potential whether financed by debt or equity. With the addition of bankruptcy costs, 
however, the proposition changes because bankruptcy is not a linear function; it has some 
threshold amount and rises at a non-constant rate. In essence, the type of assets determines 
both the bankruptcy function and the amount of financial leverage available. Those firms 
who produce a high output at a lower fixed cost will have a lower cost of bankruptcy and 
have the capability of incurring more debt. 

Hypothetically, firms that have no debt will have a larger amount of potential loss to 
shareholders that will prohibit them from taking on leverage. By minimizing the number 
of common shares outstanding and yet generating a high level of sales, these firms can keep 
bankruptcy costs to a minimum. To an unlevered firm, bankruptcy costs represent a 
threshold amount that must be exceeded by possessing a higher earnings capability than a 
levered firm: what they lose in tax advantages, they must make up in the potential for 
generating income. Without such capacity, there would be no reason to be in any business 
that did not require leverage, because all unlevered firms would be valued less than their 
leveraged counterparts. 

The incremental value of a firm who has no debt is less than zero, because there will 
always be a minimum level of bankruptcy costs that would be derived from operational 
incapacity. Thus, the unlevered firm must generate a level of income that overcomes this 
functional disadvantage. When we subtract bankruptcy costs, we assume that they rise 


with the level of debt, and are unique to that firm. The cost of bankruptcy, however, is 
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more multidimensional; not only will bankruptcy costs rise with the level of debt, they will 
adjust for the type of asset, and the income generating potential thereof. In this much more 
realistic, non-linear capacity, twice the debt will not have twice the risk, but will take on 
any number that the bankruptcy algorithm gives it. In this context, “operating risk” is a 
confluence between tangible assets and the probability of default and operating leverage is 
implicitly defined. 

Although a model can give an estimate of an optimal target, it works 
probabilistically, defined by the components of the algorithm. The relevancy of any credit 
algorithm changes periodically as the relationship between income and debt shifts in the 
greater economy. Therefore, any working capital structure model will always remain 
transient and experimental. Not all companies will meet its constraints. Some may even be 
inoperable. Banks and insurance companies, for example, have asset structures that are 
much different from a manufacturing company. Likewise, a utility company may take on 
more debt at a higher default rate simply because the local government infuses it with cash. 
These are anomalies that are outside the purview of the model and negate the possibility of 
inventing a “‘one size fits all” algorithm. However, there are commonalties among all 
bankruptcies that can be addressed, especially concerning the fate of the common 
shareholder, and these are the inputs into the model 
DEFAULT PROBABILITY AND BANKRUPTCY 

Among the great number of both generic and commercial default algorithms 
available, a handful would fit the needs of capital structure theory. The algorithm needs to 
be both prohibitive of excessive debt, but flexible enough to input and solve for variables. 
It also needs to be checked against some other standard, like sales or net income, for 


viability. An adaptation of the Zmijewski algorithm, has that capacity. 
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The Zmijewski algorithm will allow for the solution of variables that help minimize 
it. With the addition of the tax benefits of immediate interest payments, it optimizes in the 
domain of net income, allowing for the optimization of both net income and debt when the 
net tax benefits of interest are divided by the net tax benefits of debt. By itself, without the 
addition of interest benefits, the algorithm is not robust enough throughout its entire range 
to optimize debt. Like most default algorithms, it is constructed from averages that will 
allow a company to be capitalized entirely by debt before it registers a “cone hundred 
percent” chance of default. Thus, it would not help meet the test of a stand alone model 
that maximizes when the first derivative is equal to zero. Nevertheless, when adapted for 
interest benefits, and used in two counterpoised equations, it will yield an amount of debt 
that creates parity between tax advantages and the cost of bankruptcy. Given a specific 
level of capital, the equation then finds the level of debt that keeps default values low and 
income levels high. The optimization is n the domain of net income, a variable in the 
default algorithm, allowing it to meet a comparative standard other than its own increasing 
value. 

THE INTEREST BENEFITS MECHANISM 

To use the Zmijewski algorithm in capital structure optimization, we must modify 
the marginal benefits equation. In effect, we form a ratio between the marginal benefits of 
interest expense and the marginal benefits of long-term debt. In the numerator, we input 
the full marginal benefits equation, except that we replace long-term debt with interest 
expense in the first part of the expression. We then divide by the entire marginal benefits 
equation, and attempt to maximize the function. The final function looks like this: [(Tax 
Rate)(Interest Expense)] - [( % Probability of Default)(Amount of Loss)] / [(Tax 
Rate)(Long-term debt)] - [( % Probability of Default)(Amount of Loss)]. Any increase in 
the ratio is interpreted as movement toward the optimal. Alternatively, when the ratio 


* Zmijewski’s original analysis of 840 bankrupt and solvent companies used probit analysis to form an algorithm. 
This is a logiistic version of that research. 
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decreases while marginal benefits are increasing, the optimum has been passed: the nature 
of the algorithm allows marginal benefits to increase past the optimum which is the reason 
it needs to be modified. In a year to year comparison, the marginal benefits equation will 
be like the weighted average cost of capital (WACC): movement is a tentative indicator 
because other variables may interact with it and skew the results. However, when used in 
combination with interest benefits, the probability of default will be lowered in the domain 
of tax advantages, and a “guesstimated” target can be obtained 
CHECKING RESULTS AGAINST A VIABLE STANDARD 

The gist of optimization occurs in the realm of balancing the return on equity (ROE) 
with the return on capital (ROC). When debt replaces equity, greater interest payments 
deplete net income. However, equity decreases at a more rapid rate and the return on 
equity rises. In the meantime, ROC is decreased because the effect of more debt is to 
decrease net income. Although the capital base remains stable, ROC declines when ROE is 
at a maximum. On the other hand, when equity replaces debt, the opposite phenomenon 
occurs: ROC is maximized. With less interest payments for debt, net income increases 
until it is maximized in a capital structure of all equity. To achieve an optimum for debt, 
the program will trade basis points between the two measurements because it attempts to 
create the greatest tax advantages in the domain of a lower default probability. The tax 
advantages are greater when ROE is maximized, and the default rate is less when ROC is 
maximized. Together, the two measurements are optimized by inputting the correct 
amount of long-term debt. 
DEFAULT MECHANICS 

The Zmijewski model has a minimum number of variables (four), but the inherent 
flexibility of the model makes it effective. The product of parameters and fundamental 
ratios forms the logarithm of a probability of default. We algebraically eliminate the 
logarithm and solve for the probability. Thus, Ln [P1 / (1-P1)] = X1B where P1 is the 


probability of default, X1 are the fundamental ratios, and B are the coefficients of the 
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algorithm. To obtain a probability, we turn the equation around and input Pl =1/1+ 
EXP [-XB], where the fundamental ratios are given negative signs. The intercept is also 
given a negative sign because it was originally multiplied by “‘1”’, and now it is being 
multiplied by negative one (-1) to form a positive number. The following table contains a 


definition of the fundamental ratios and the coefficients of the algorithm. 


Table 13-1 
Zmijewski Default 
NAME FUNCTION COEFFICIENT 
TL/TA Total Liabilities / Total 6.384 
Assets 
CA/ CL Current Assets / Current | 0.069 
Liabilities 
NI/TA Net Income / Total Assets | -1.06 
Intercept NONE -9.479 


As an example, we can input typical ratios to show how the basic function works: TL / TA 
= 0.5, CA / CL = 1.5, NI/ TA = 0.07. 

P1= 1/1 + [EXP((6.384)(-0.5)) + ((0.069)(-1.5)) + ((-1.06)(-0.07)) + ((-9.479)(-1))] = 

1/1 + EXP(6.2577) = .00191 or 0.19 % 

While we can question the accuracy of this determination, a student/investor who 
researches generic algorithms will find that the Zmijewski probability shares some 
commonalties with others. Ohlson, Shumway and Merton each explicitly inputted an 
assets variable, an income variable and an existing debt variable into their distributions. 
In fact, each of these is designed to detect major financial catastrophes, but fall short of 
predicting bankruptcy for a firm throughout its entire range of debt/asset combinations. 
However, they are explicit risk indicators and especially work well in terms of measuring 
the magnitude of changes in overall financial position. 


STRATEGIC IMPLICATIONS: FINANCIAL LEVERAGE 
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When debt is added to the capital structure, a chain of events ensues that affects 
each component of the marginal benefits equation. First, the tax benefits rise, increasing 
the total incremental value of leverage. Secondly, the quality of purchased assets becomes 
paramount because the infusion will initially cause an increase in the probability of default; 
income may not be immediately generated from a purchase and the lag causes the 
probability of default to rise. Thirdly, if more common shares are not issued, the balance 
between market value and tangible assets may change, affecting the amount of loss. 

Therefore, any company that takes on debt must monitor the default rate to see how 
the subtraction of interest payments affects net income, and how the other ratios can be 
buffered to maintain the current level of solvency. Ultimately, the more rapidly a firm can 
turn a purchase into an income generating asset, the less effect on default, and the better 
was the decision to use debt. Intangible assets are not necessarily less worthy than tangible 
assets but will be more difficult to collateralize and amortize. Moreover, an increase in 
tangible assets will allow market value to grow and still maintain more marginal benefits. 
In this model, if market value grows without a “legitimate reason” - that is -without greater 
tax benefits or lower default probability, it is observed to be a speculative run-up and is 
expected to fall precipitously. 

From the equity side, there is less concern about generating income from assets 
because net income is implicit in equity growth from retained earnings. Naturally, any 
stock issue would be registered as more shares outstanding which in isolation, would raise 
the amount of loss. However, equity derived from retained earnings should decrease the 
probability of default, and that is the primary signal to observe when the proportion of 
equity is increased. A second signal would be debt neutrality or even slight increases in 
long-term debt that would increase tax advantages. In effect, paying off debt and replacing 
it with equity is not conducive to asset growth, and may even increase the cost of capital - 
but - increasing the amount of both will often unite the twin objectives of growth and 


optimal proportion. 
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STRATEGIC IMPLICATIONS: OPERATING RISK 

We assume that the parameters of this model are correct, but they are experimental. 
There may be better, “stand alone” default algorithms that need no modification. A more 
precise bankruptcy cost can be developed. And especially - a module that allows for the 
interaction of operating leverage can be inputted. In fact, without the inclusion of 
operating leverage, a capital structure model is incomplete. Only by observing the effect of 
increased fixed costs on a firm’s breakeven point, can the proper amount of leverage be 
determined. What we have done is substituted asset class, and default probability, for the 
effect of operating leverage, making it an implicit factor. However, the effect of operating 
leverage is paramount to income generation because it will determine the “‘base” from 
which financial leverage can operate. For example, a large operating leverage will produce 
a larger increase in operating income, which naturally diminishes the rate of default. A 
lower default rate will imply the use of less debt and more retained earnings. 
Consequently, a firm who achieves this financial state with fewer shares outstanding will 
see their stock price grow. 

When operating leverage is both large and unstable, there can be no tax advantages 
from debt, and market value will be a function of more share issues and less price 
appreciation - the same debacle that hit many NASDAQ stocks in the late 1990s. The 
problem with high operating leverage is that it wavers and may create an unstable default 
probability: no creditors want to take a chance on a company whose default rate is less 
than one percent in one year and ten percent in another. The large “‘intercept” in the 
default algorithm accounts for the variance of input, but also accounts for a large 
percentage of default probability. 

Stable operating margins lead to the proper use of leverage. Although firms with 
high, unstable operating leverage can prosper at certain points in the business cycle, their 
stock will be speculative at best. Some of the bigger tech names, Cisco, Google, Intel and 


Microsoft have “softened “their approach by diversifying into related fields, attempting to 
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maintain a high earnings capacity that is more stable. Those firms who cannot take 
advantage of tax breaks must earn enough to cover a threshold amount of bankruptcy 
costs or be at a disadvantage to financially leveraged companies. While this model does not 
account for the “benefits of funding with retained earnings”’ in lieu of tax advantages, one 
of the provisions would be the generation of income above and beyond the tax benefits that 
are lost - including the subtraction of interest payments and the advantages of a lower 
default rate. 


Figure 13-1 


Default Probability 


Tax Amount 
Benefit of 
Loss 


Operating Leverage 


The student/investor must keep in mind that the model is a rendition of the incremental 
value of debt - and not the value of the firm itself. If a firm chooses not to fund with debt, 
we can check through the model whether the decision is valid, but we cannot gauge the 
period to period performance of marginal benefits because they will be less than zero. We 
can, however, use the cost of bankruptcy side to measure performance by balancing the 
rate of default with the amount of loss. If we see the rate of default go down, we should 
look for a balancing increase in the amount of loss since it represents mostly market value. 


SPREADSHEET CONSTANTS 
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The marginal benefits model is partly static and partly dynamic. While all inputs 
can be changed, some variables will remain constant simply because there is no realistic 
method of making them react. For example, the variable, “Number of Shares 
Outstanding” can be changed but will not react as the other variables change because it is 
deemed to be outside the confines of the model. Similarly, the ““Market Price” of the stock 
will not react to changes in the model because no known formula can determine the price 
change of a common stock. Analogously, operating income responds to sales, which implies 
interaction with the greater economy. Since there are no production variables in the 
model, EBIT is a given. Thus, variables that are determined to be realistically 
uncontrollable are made into constants. 

Secondly, the amount of capital is and assumed to be the correct amount to raise. 
The relationship between assets and capital is fixed, carrying over to tangible assets and 
market capital as well. No additional amount of debt or equity should affect the quality 
and types of assets to purchase. However, if the amount that a firm raises is well beyond its 
requirements, then we are optimizing debt at too large a level of capital and it will be 
incorrect. By using long-term averages, we diminish year to year anomalies, i.e., making 
calculations depend on an unusual amount of capital raised in any one year. Alternatively, 
the amounts that we input as capital are also actual amounts and so it is “realistic” to 
attempt to optimize at that level; the term, “optimal” is only operative in relation to the 
constraints of the situation. 

Thirdly, it is assumed that the interest rate will not change as new levels of debt are 
engaged. That is a realistic assumption if a firm is already near the optimal target, but not 
realistic if a firm must go from a level of ten to thirty percent debt to equity. Most firms 
would desire to get more debt at the same rate, but the WACC is predicated on increasing 
rates for increasing risk. Additionally, the inputted interest rate is the “effective rate” as 
applied to long-term debt. This ratio, (Interest Expense / Long-term debt) is effective for 


the period and denies inconsistencies between interest expense and the actual rate. 
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Fourthly, the tax rate is a constant. While the average effective rate is used, it does 
not change in response to changes in fundamentals that very well might dictate a new rate. 
The effective rate for a banner year (when the model increases the amount of net income) is 
the same for a dismal year of near negative income. 
Finally, we make current liabilities and current assets constants because they react 
to myriad variables, much like the stock price. There can be no deterministic function for 
either variable because they depend on such outliers as interest rate relationships, vendor 
credit, type of industry, etc. The interactions are too varied to input a model function that 
would be realistic. The list of constants is: 
¢ 1. Capital - Capital is inputted as a given amount. The amount of capital acts as a 
base for the tradeoff between debt and equity. It also implies that the amount of assets 
and the relationship between tangible and intangible assets is constant. 

¢ 2. Interest Rate - The interest rate becomes a function of the relationship between 
interest expense and long-term debt but remains unchanged in terms of the movement 
of other variables 

¢ 3. The Number of Shares Outstanding - Inputted as the actual amount at the end of the 
measured period. 

¢ 4, The Market Price of the Stock - The mid-range price during the period is inputted. 
The mid-range is merely the high price of the stock during the period, plus the low 
price, divided by two. 

¢ 5. Current Liabilities and Current Assets- These variables depend on complex 
interactions outside of the model. 

¢ 6. Tax Rate - The tax rate remains constant despite vicissitudes in net income. 

¢ 7. Operating Income (EBIT) This value forms the base for net income before 
deductions of interest and taxes. 


SPREADSHEET LOGIC 
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When long-term debt is increased, interest is deducted from operating income at an 
appropriate rate. The change in debt causes a corresponding change in total liabilities and 
net income which affects the probability of default. While more debt will create more tax 
advantages, the benefits must be weighed against the potential for increasing bankruptcy 
costs. The appropriate amount of debt will be the amount that maximizes the ratio of 
interest benefits to marginal benefits when both of those figures are greater than zero. 

For those firms with large intrinsic values well past the value of tangible assets, the 
program should register zero or negative interest benefits and indicate that a capital 
structure of all equity is most effective. In fact, one of the saving graces of the Zmijewski 
algorithm is that it seems to be “forgiving’”’ enough to allow interest benefits in the first 
place; the default rate is not so stringent that interest benefits are denied. Moreover, we 
have added many of the functions from EVA optimization that allows us to view the 
program in another context. For example, we see optimized debt in the context of more 
EVA and / or balancing ROE and ROC; in other words, we can view the recommendations 
in the domain of repercussions. If the program recommends an all equity structure, we can 
observe how following that recommendation affects EVA and ROC. 

DYNAMIC VARIABLES 

Once we input a greater or lesser amount of long-term debt, a chain of events ensues 
that affects the other variables associated with marginal benefits. The variables that 
change when long-term debt is changed are called “dynamic” variables, and can be 
realistically determined from either accounting functions or spreadsheet logic. Most of 
these variables are explicitly set forth in the spreadsheet. In the case of the one that is not 
(taxes paid), the user can calculate the figure or create another cell that does that job. The 
following are “dynamic” variables: 
¢ 1) Equity - It is possible to include preferred stock in this figure, because the program 


simply subtracts long-term debt from capital. However, we include WACC and beta 
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calculations to supplement the marginal benefits information; preferred stock will be 
an outlier and it is better not to include it. 

¢ 2) Interest Expense - The program multiplies the interest rate by long-term debt and 
then subtracts this amount from operating income. 

¢ 3) Total Liabilities - The optimization substitutes debt for equity and adds to (subtracts 
from) total liabilities. The base figure is current liabilities which remains constant. 

¢ 4) Net Income - When interest is subtracted from operating income, taxes are deducted 
and the expression becomes “‘net income”’. 

¢ 5) Taxes Paid - As mentioned above, the provision for income taxes is implicit because 
the accounting total is not needed for marginal benefits. An extra cell can be created 
for the calculation. 

¢ 6) Tax Benefits on Debt - This expression forms a major part of the marginal benefits 
equation and is tax rate multiplied by long-term debt. 

¢ 7) Tax Benefits on Interest - This expression is interest expense multiplied by the tax 
rate, and forms part of the interest benefits mechanism. 

¢ 8) The Probability of Default - This is an interaction between some of the other 
dynamic variables, which are configured by the Zmijewski algorithm. 

MODEL SETUP 

The model is set up as a “stand alone” optimizer for the purposes of illustration. However, 

the EVA sensitivity module in chapter twelve can give corroboration of the 

recommendations from marginal benefits. Together, the two models can be integrated if 

one makes the EVA variables dependent on the Zmijewski variables, allowing the student / 

investor to observe the effect on the cost of capital. The only additional entries would be 

the three variables that comprise the CAPM, which are: the risk-free rate, the market rate 

and the beta of the company. Such interdependence allows the user to test the optimum 

against EVA, EPS, ROE etc. The program is also set up for comparisons so that the 


module can be copied and configured for the input of a comparison firm. The list of 
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formulas in the program, and the entire set-up of the spreadsheet are available in the 
appendix. 
THE PROCESS: ENTRY VARIABLES 
There are eleven entry variables that are entered into the gray cells of the 
spreadsheet Once the entry variables are completed, there is one (red highlighted) 
decision variable for long-term debt that is entered in the optimization section. It is this 
cell which will yield the optimized value for debt and change the entered values. Thus, 
eleven variables are entered in sequence in the ‘““Zmijewski Variables’’ section; these 
variables will carry over to the “OPTIMIZATION” module and be transformed as 
different numbers are entered in the red “LTD” cell. 
It is best to use a historical five year average in all of the entry variables. However, 
the program can still give a fair “guesstimate” if operating income was typical for a 
particular year, thus allowing period to period input. The entry variables and decision 
variable are listed as follows: 
e¢ A) Eleven variables located in vertical sequence in the ‘“‘Zmijewski Variable” section. 1. 
Assets 2. Current Assets 3. Current Liabilities 4. LTD (actual) 5. Effective Interest 
Rate (Interest Expense / LTD) 6. EBIT (earnings before interest and taxes) 7. Market 
Price for the stock, which is an average of the range. 8. The Tangible Book value per 
share 9. The effective tax rate. 10. The amount of capital (with preferred stock 
deducted for better accuracy). 11. The number of shares outstanding 
¢ B) The decision variable. Highlighted in red, there is one decision variable located in 


the blue optimization section, below the top section . 
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THE PROCESS: OPTIMIZING WITH SOLVER 

Optimization occurs with a minimum of constraints. The key cells are: B28 which 
contains the decision variable “LTD” in red; L16 which contains the optimized amount of 
marginal interest benefits: J16 which contains the optimized amount of marginal debt 
benefits; and B35, ‘“Equity’’, which must be set to a value greater than or equal to “1”, so 
that the change in beta can register properly (when used in conjunction with an EVA 
module). The full ratio to be maximized, marginal interest benefits / marginal debt 
benefits, is located in O16. We set the parameters as follows: 1. Maximize cell 016; 2. By 
changing cell B28; 3. Subject to: L16 >= 0, B28 >= 0, B35 >= 1. If Solver has no feasible 
solution, it is because there is no positive marginal interest benefit throughout the entire 
range. Therefore, the optimal amount of debt for that company is zero. Many high beta 
stocks fall into that category. 
THE RESULTS: THREE EXAMPLES 

While it may be next to impossible to prove and verify the recommendations as 
‘optimal’, the student/investor can detect changes in EPS or beta that reflect efficiency. In 
fact, the program does not uniformly try to lower the proportion of debt to equity in order 
to raise net income. It proceeds by evaluating the probability of default with the existing 
amount of income and then makes a determination about tax benefits. Therefore, three 
separate cases arise: case one is where there is a recommendation for less debt, which 
naturally raises the return on capital and EPS while lowering beta; case two is where there 
is a recommendation for more debt which lowers EPS and ROC but raises beta and ROE; 
case three is the recommendation to use no debt in the capital structure because no 
marginal interest benefits are obtained. In this last case, ‘‘no feasible solution” is registered 
in Solver, and either the probability of default is too great , or the amount of loss is great, 


or both. 


CASE ONE: LESS DEBT RECOMMENDED 


* Note * in each case, the amount of capital is composed of long-term debt and common 


equity. 

Table 13-2 

LOWE'S 2000 

(LOW) 

ENTRY AMOUNT Key Actual Optimized 

VARIABLE (Mil) Measurements 

Assets 11376 Long-term 2698 1774 
Debt 

Current Assets | 4175 LTD / CAP 32.93 % 21.65 % 

Current 2929 Financial 1.1136 1.071 

Liabilities Leverage 

LTD 2698 EVA 153.87 117.73 

Effective 0.0541 ROC 9.88 % 10.27 % 

Interest Rate 

EBIT 1431 ROE 14.74 % 13.1 % 

Market Price | 25.37 EPS $1.06 $1.10 

Tangible Book | 7.18 ROC - WACC | 0.75 % 0.69 % 

Val. / sh. % 

Effective Tax | 0.37 ROE - Equity | 2.8 % 1.83 % 

Rate % 

Capital 8192 BETA 0.99 0.89 

Number of 764.15 

Shares 

a. Risk-free 5.5 % 

Rate 

b. Beta 0.99 

c. Market 12% 

Rate 


In a model of this type, decreasing debt will automatically increase EPS and the return on 
capital (ROC), while decreasing the return on equity (ROE). However, the “distance 
ratios” that measure the difference between ROC and the cost of capital for example, did 
not improve. On the other hand, the limited return on capital of 10.27 percent (optimized) 


is much more sustainable at this level of debt. The program registered a fairly high 
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probability of default at the thirty-two percent debt level and pared it down by limiting the 
amount of debt to approximately twenty-one percent. A higher operating income would 
allow a higher debt level because the probability of default would be lower. 


CASE TWO: MORE DEBT RECOMMENDED 


Table 13-3 

MERCK 2001 

(MRK) 

ENTRY AMOUNT Key Actual Optimized 

VARIABLE (Mil) Measurements 

Assets 44007 Long-term 4799 6823 
Debt 

Current Assets | 12962 LTD / CAP 23.02 % 32.72 % 

Current 11544 Financial 1.04 1.0656 

Liabilities Leverage 

LTD 4799 EVA 6217.24 6174.95 

Effective 0.0968 ROC 34.93 % 34.26 % 

Interest Rate 

EBIT 10721.33 ROE 45.37 % 50.93 % 

Market Price | 76.025 EPS $3.14 $3.08 

Tangible Book | 3.77 ROC - WACC | 28.23 % 27.37 % 

Val. / sh. % 

Effective Tax | 0.29 ROE - Equity | 38.73 % 44.02 % 

Rate % 

Capital 20849 BETA 0.42 0.47 

Number of 2319.1 

Shares 

a. Risk-free 4.2 % 

Rate 

b. Beta 0.42 

c. Market 10% 

Rate 


In case two, the program saw that Merck had phenomenal earning power and a low 
probability of default. It raised beta and ROE at the expense of the return on capital 


(ROC) and earnings per share (EPS). The emphasis was obviously on increasing tax 
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benefits. However, analysts know that drug companies can fall precipitously because of 
lawsuits and expired patents. We assume that this type of volatility is implicit in the 
relationship between earnings, assets and share price, but other intangible measurements 
may capture this risk better. 


CASE THREE: THE RECOMMENDATION FOR NO DEBT 


Table 13-4 
CITRIX 1999 
(CTXS) 
ENTRY AMOUNT Key Actual Optimized 
VARIABLE (Mil) Measurements 
Assets 1038 Long-term 314 0 

Debt 
Current Assets | 570 LTD / CAP 37.1 % 0% 
Current 137 Financial 1.0699 1 
Liabilities Leverage 
LTD 314 EVA -2.42 -24.8 
Effective 0.0407 ROC 13.38 % 14.32 % 
Interest Rate 
EBIT 196.6 ROE 21.27 % 14.32 % 
Market Price | 59.125 EPS $0.58 $0.62 
Tangible Book | 2.92 ROC - WACC | -1.22 % -2.9 % 
Val. / sh. % 
Effective Tax | 0.38 ROE - Equity | -0.4 % -2.9 % 
Rate % 
Capital 847 BETA 1.52 1.11 
Number of 195 
Shares 
a. Risk-free 5% 
Rate 
b. Beta 1.52 
c. Market 16% 
Rate 


Citrix Systems is a very representative case. Throughout the nineties, this company 


eschewed debt but decided to take on three hundred and fourteen million in long-term debt 
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in 1999, Like many ‘“‘tech” stocks its operating leverage is fundamentally high, which is 
reflected by a high beta. The addition of debt into its capital structure added to more 
equity risk which made it excessively difficult to achieve a positive EVA even in a banner 
year like 1999. By this time, an over heated market had pushed up the risk of all equity. 
This program does not find a feasible solution with Solver because bankruptcy costs are 
greater than the marginal tax benefits of interest, making them negative. The 
recommendation of zero debt brings beta down to a far more reasonable 1.11. 

EVA DISCREPANCIES 

The student/investor will notice that EVA plunged in each case of “‘optimization’’. 
We know from previous chapters that EVA optimizes at extremes of equity or debt 
depending on the relationship between their respective costs. Reconciling a long-term 
optimization with volatile changes in the cost of capital is tenuous; we assume that the 
weighted average cost of capital will reflect risk over the long-run. In optimization, 
however, long-term changes are combined with current EVA information that will be ‘out 
of sync” with the periodic improvements that are necessary. For example, if optimization 
tells the user to retain more earnings and shift to a lower debt to equity ratio (Lowe’s) then 
it must be assumed that such changes cannot occur “over night’, and that a certain 
consistency in operating income must be arrived at. Analogously, no recommendation for 
more debt in the capital structure can be undertaken during a “credit crunch” when 
interest rates are especially high. 

It is fallacious to argue that this model will set standards of optimization for every 
company. However, if the reader will observe the average proportions of debt to equity in 
an industry, or those same proportions during the timing of a stock peak during a business 
cycle, the model often yields a realistic rendition. Ultimately, even in the cases that it does 


not optimize, it balances key variables and offers management several ancillary targets. 


(Back to Table of Contents) 
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APPENDIX: SPREADSHEET FORMULAS AND ZMIJEWSKI OPTIMIZATION 


A B 
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Tax Bank 
Marginal Benefit Cost EQUALIZE 


0 #DIV/0! #DIV/0! 


FORMULAS FROM RANGE A1:042 
H3. =B5 

J3. =(1-(B16/B13))*B15 
M3. 
=E3+(E4*(B11/B2))+(E5*(B3/B4))+(E6*(B10/B2)) 
03. =M5*J3 

H4. =B17*B5 

M4. =EXP(M3) 

M5. =1/(1+M4) 

B7. =B5*B6 

B9. =B8-B7 

B10. =B9-(B17*B9) 
D10. =B10/B12 

E10. =B5/B18 

F10. =B8/(B8-B7) 
G10. =B10/B18 

J10. =H4-03 

L10. =(B7*B17) - 03 
010. =L10/J10 

B11. =B4+B5 

B12. =B18-B5 

B14. =B12/B19 

B15. =B13*B19 

D16. =B33/B35 

E16. =B28/B41 

F16. =B31/(B31-B30) 
G16. =B33/B41 

J16. =H27-026 

L16. =(B30*B40)-026 
016. =L16/J16 


B25. =B2 
B26. =B3 

H26. =B28 

J26. =(1-(B39/B36))*B38 
M26. 


=E26+(E27*(B34/B25))+(E28*(B26/B27))+(E29*(B33/B25)) 
026. =M28*J26 

B27. =B4 

H27. =B40*B28 

M27. =EXP(M26) 

M28. =1/(1+M27) 

B29. =B6 

B30. =B28*B29 

B31. =B8 
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B32. =B31-B30 
B33. =B32-(B40*B32) 
B34. =B27+B28 

B35. =B41-B28 

B36. =B13 

B37. =B35/B42 

B38. =B13*B42 

B39. =B16 

B40. =B17 

B41. =B18 

B42. =B19 

E42. =H27-H4 

F42. =026-03 

G42. =E42-F42 
(Back to Table of 


Contents) 
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AN INTRODUCTION TO RESIDUAL ECONOMIC PROFIT 
THEORY: USINGA 


CONSTANT DIVIDEND DISCOUNT MODEL 


AN INTRODUCTION TO RESIDUAL ECONOMIC PROFIT THEORY 

The opportunity cost of an action is the benefit lost by not choosing the best 
alternative. That standard concept from economics became the foundation for capital 
evaluation techniques like EVA and the capital dynamic. One merely compared the 
income that a firm was actually generating to what similarly risky firms were generating; 
the opportunity cost was the link between the comparisons. However, neither technique is 
sufficient for “Shands on” determination of dividend policy, new share issues or the amount 
of earnings to retain. Outside of the amount of leverage, few of the variables were 
controllable by the firm, and indeed, the “‘cost of equity’ was very market dependent. 

The more pragmatic “residual” economic profit, has the same foundation and 
framework as EVA, but uses the “expected rate of return” from a valuation model as its 
cost of equity. It allows the user to control a level of current dividend, next dividend, new 
stock issues, and the amount of retained earnings in the realm of net income increases. 
Thus, given a level of net income, the firm can optimize its dividend policy and attempt to 
improve its residual economic profit for the year. One of its strategic advantages is to find 
a level of net income where a stock issue would not undermine capital structure. Secondly, 
it can decide whether the growth rate for dividends is optimal or needs to be changed. 
Thirdly, it can create an optimal amount of retention that will maximize economic profit. 

Years ago, analysts would equate the cost of equity with the return on equity (ROE) 


and use them interchangeably. But - it was decided that ROE was not a true opportunity 
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cost because, Net Income - [(ROE) x (Stockholders’ Equity)] = 0. To be a true opportunity 

cost, the cost of equity had to be some level below the return on equity. When a firm 

maximized this distance, it was functioning above the level of its peers. Valuation models, 
especially the Gordon model, yielded an expected rate of return that could be compared 
with ROE to gauge a firm’s performance. Since this “expected rate of return’ was driven 
by internal fundamentals and did not have as many market variables as the CAPM - 
oriented “‘required rate of return” had, it was more amenable to corporate control; the 
only market driven variable was the price of the stock. Although it would lack the 
performance accuracy of EVA or the capital dynamic, it could be used to fine tune capital 
structure. The amount of retained earnings, dividends, debt, and even dividend growth 
would be derived from the model. 

The assumptions in the model are numerous; 

¢ 1. The user must accept that a model like the Gordon model, which is only theoretically 
applicable to firms who pay a constantly growing dividend, can be used as a near-term 
proxy for the cost of equity. 

e 2. The user must accept that the growth factor in the Gordon model is composed of the 
product of ROE and the retention ratio. 

¢ 3. The user must accept that the stock price is determined outside of the model, by the 
market, and that it will not change in response to any changes made to the 
fundamentals. It is a constant in the model, although in reality, it may change daily. 

e 4. Non dividend paying stocks cannot be inputted. Firm’s who retain one hundred 
percent of their earnings would have both a growth rate and a cost of equity equal to its 
ROE. As we have seen, the economic profit in that situation would be zero. 

The three pillars of residual economic profit theory are; opportunity cost, dividend 

discount valuation, and dividend theory 


OPPORTUNITY COST 
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The opportunity cost that is conveyed by the residual economic profit model is much 
different than the required rate of return. While the required rate of return used 
companies of similar risk to compare generated income, the residual economic profit cites 
the “opportunity” of either reinvesting net income, or paying it out in the form of 
dividends. In effect, it is as much a reinvestment rate as it is an opportunity cost. It has a 
small market interface when it uses the expected dividend yield because the current stock 
price is the denominator of that component. However, it lacks the far-reaching market 
orientation that the CAPM generated rate possesses. The expected rate of return will 
approach the true cost of equity only when the market is in equilibrium; companies of 
similar risk would have similar returns. At that point, there would be no difference 
between “required” and “‘expected“ rates of return. 

Fundamentally, residual economic profit theory dictates that the choices made in 
reinvestment or distribution are derived from balancing the needs of the company with the 
exigencies of the market. For example, if the economy is near recession, a firm might 
decide to distribute earnings as dividends rather than to retain them, simply because the 
outlook for new projects is so poor. Thus, the optimal amount of funding is implicit in the 
model. 

VALUATION MODELS 

Valuation models offer an opportunity to gauge market response to earnings 
fundamentals by balancing future growth with the cost of capital. They add a time 
element that places a current-dollar figure on anticipated earnings. The result is a figure 
that is referred to as “fair” value or “intrinsic” value. When compared to the market value 
of a security, this value will help the analyst determine whether the stock is under or over 
priced. 

Like most analytical tools, valuation models can be very accurate, but on the other 
hand, their projections may be so off base that the method loses credibility. While some 


firms have very predictable dividends, the analyst must match these with a suitable cost of 
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capital over a long interim. Since predicting such rates for even one year is a gargantuan 
task, forecasting in this manner is open to numerous errors, and some analysts simply 
revert to capitalizing operating income to determine a fair value. The validity of valuation 
models, however, is founded on theoretical absolutes without recourse to periodic 
disparities; it measures growth over long time spans. 

The theory behind valuation is sound. Earnings belong to the shareholders. Unless 
they are reinvested and anticipated to return a higher rate than shareholders can receive 
on investments of similar risk, they should be paid out as dividends. Thus, it is the amount 
and growth of these dividends that determines how much an investor is willing to pay for a 
share of stock. If the investor pays more than the anticipated flow of dividends, the stock is 
over valued. If he or she (hopefully) pays less, the stock is under valued, and it can be sold 
at a profit at a future date. Moreover, two additional factors need to be considered: since 
a stock is owned in perpetuity until it is sold, its only source of return during that interim is 
the dividend. Secondly, the word “anticipate” connotes the discounting process of 
evaluating future income in terms of present dollars which involves ‘‘exponentiating” the 
quotient of cash-flow (dividends) to the cost of capital - for each year the stock remains 
active. Thus, almost like economic profit, a stock is rightfully valued by the production of 
income compared to the cost to produce it. 

DIVIDEND THEORY 

Dividends are sacrosanct. Not only are stocks evaluated by their potential streams 
of dividends, but the growth rate of dividends will often mirror the growth rate of the 
company. For this reason, the acceleration in dividend growth will be less than the 
acceleration in earnings; most companies want to ensure payment, and any decrease sends 
an extremely negative signal to investors. In fact, cutting the dividend is perhaps the single 
most extreme symbol of managerial defeat outside of declaring chapter 11. Even when 


warranted to save a company, shareholders will see the action as a sell signal. On the other 
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hand, dividend growth is cited as a symbol of managerial confidence, and the best 
companies have a solid track record of steadily increasing dividends 

Most companies peg dividend growth at a rate very close to earnings because the 
common stockholder needs to be compensated from the profits of the firm. However, 
alternative theories have often crept into the academic literature, advocating different 
payment rates, fixed percentages of the profits, and even a concept tailored to stock price 
optimization - the residual theory of dividends. 

The residual theory of dividends states four principles behind creating a coherent 
dividend policy: 
¢ 1) Determine the optimal capital budget 
¢ 2) Determine the amount of equity needed to finance this budget. 
¢ 3) Finance this amount of equity with retained earnings to the greatest extent possible. 
¢ 4) Pay dividends only when retained earnings are not fully exhausted 

For example, if Company X needs 100 million in funding (the capital budget is 100 

million) and their target capital structure calls for 65 percent equity and 35 percent debt, 
then 65 million of the 100 million will be in equity. If 80 million in earnings is available 
(net income is 80 million) to meet that budget, then (65 / 80) or 81.25 % will be retained 
earnings, which leaves 15 million for dividend distribution. From a mathematical 
perspective, such a policy does indeed minimize the cost of capital. As long as the amount 
of equity is optimal, funding with retained earnings will not incur flotation costs nor will it 
potentially dilute the market value with new issues; any new stock issue represents a 
future obligation to pay dividends as well. However, if the capital budget were to grow 
suddenly (perhaps because of greater opportunities), the firm could renege on dividend 
growth, which might be devastating - depending on contractual demands and the historic 
pattern of payments. In effect, a firm pays out dividends even when the reinvestment rate 
may be higher on the issue of new stock. While that concept opposes the rationality of an 


opportunity cost, it is a realistic affirmation of the psychological milieu; the firm cannot 
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assume that shareholders desire to incur the risk of postponing immediate consumption for 
future potential returns. 

In reality, net income will not always be sufficient to provide retained earnings, or 
will interest rates and credit availability be favorable enough to incur debt. Shareholders 
will continue to demand higher dividends despite an uncharacteristically bad year. In fact, 
dividend policy is an unsolved conundrum in the business world; no “‘one size fits all’’ 
policy exists since each entity is structured differently. Older, established companies cater 
to pension funds and retirees and rarely cut their dividends, while newer, “start ups” may 
establish a policy that is tailored to their earnings flow that might include only “special 
dividends” when they are periodically declared. 

The residual economic profit model allows flexibility in this area; the user can 
declare any dividend for this year or next year, but consistency is implicit in the model. 
The value of using the Gordon model, even when it is not applicable to the actual dividend 
distribution, is that it provides a short-term answer; the dividend distribution implication 
may even be realistic given the volatility in some markets. Since the economic profit in the 
current term is being compared with adjacent years, the loss in accuracy will not be as 
profound as the utility in determining proper proportions. 

RESIDUAL ECONOMIC PROFIT 

The residual economic profit model applies the expected rate of return to 
stockholders’ equity and then subtracts it from net income. In this manner, it has the same 
framework as the other economic profit models. However, it is far more volatile than the 
“required rate of return’’; a direct rendition of current growth (ROE multiplied by 
retention), without any smoothing from a five year moving average, will give the expected 
rate of return a current bias. With five year smoothing, a more reliable figure emerges, 
albeit one that is much more dependent on the fundamentals of the company than market 


averages. The analyst can use this dependence on internal fundamentals to gauge the 
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effects of dividend policy and share buybacks. Indeed, the only difference between ROE 
and the expected rate will be how a company retains earnings and distributes dividends. 
THE DIVIDEND TRAP 

To ensure a stable, growing dividend, a firm will attempt to accelerate earnings at a 
faster pace than dividends; such a policy also raises capital in the form of retained 
earnings. After several successful years of this policy, a firm will find that stockholders’ 
equity has built up to an untenable level: retained earnings keep growing in perpetuity, 
while net income is tabulated on a yearly schedule. Almost “out of no where’, it appears 
that any level of net income will cause enough earnings to be retained such that economic 
profit declines. The company has fallen into the “dividend trap”’. 

From a model perspective, there are only two ways out of “‘the trap”. Either the 
company can pay a special dividend that depletes equity by an adequate amount, or it can 
buy back shares of stock. Most companies choose to do the latter, and buy backs have 
become standard practice. When Microsoft paid a special dividend, analysts had no idea 
that the decision to pay any dividend at all, originally implemented at about the same time 
the tax law changed, put the firm into an entirely different category. Without a hugely 
active market for new issues, circa 1997, Microsoft was retaining earnings and building up 
equity at too rapid a pace. The choice between special dividend and buyback is significant. 
As most financial observers will note, the market value of the company is immediately 
depleted by the amount of the dividend pay out. On the other hand, a buyback will raise 
market value by taking shares off the market but creates a glut of treasury stock and 
makes it difficult to issue new shares when the time is advantageous. Both techniques will 
require massive amounts of cash. 

Most companies end up “taking it on the chin” and have a mediocre year, great 
earnings notwithstanding. In effect, the total cost of equity becomes too expensive - not 
only because earnings have accelerated the percentage cost of equity, but because 


stockholders’ equity is too high. Some companies, like the one in the following examples, 
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will use this opportunity to load up on debt and move away from the optimal capital 
structure: a large acquisition that pays off rapidly will move the company back to the 
target, usually with a higher stock price in tow. Less wealthy firms will undergo a 
downturn that expands liabilities but contracts assets, a scenario that will diminish equity 
and later allow it to respond to improved earnings. Thus, the “dividend trap” is a 
fundamental paradox. A firm is in business to generate income, but if too much is retained 
and reinvested, the absolute factors of growth, the firm will suffer the consequences of a 
lower economic profit. 

MODEL OPTIMIZATION 

Mathematically, this model will optimize when the pay out to the shareholder is one 
hundred percent and no earnings are retained. For that reason it is more realistic for 
sensitivity analysis than optimization. Nevertheless, it is predicated on generating income 
without regards to growth; it treats growth as a cost and not a source of future income. 
The stringent parameters strictly constrain corporate performance to a set of actions, 
which if violated, will diminish economic profit. Therefore, a series of improvements, with 
this definition of ‘residual economic profit’’, will lead to stock price appreciation. 

Besides the inadequacies of using a dividend growth model for determining the cost 
of equity, the definition of growth factors, ROE and retention, are subject to debate. While 
the market price of the stock is a very small part of the model, it too is a constant, and 
subject to debate. Notwithstanding those discrepancies, it is hard to imagine an 
improvement in this version of economic profit and not observe parallel improvements in 
other methods like EVA and the capital dynamic. The parameters are so strict, that a 
small decline in residual economic profit may even lead to an increase when calculated as 
EVA. For that reason, EVA is a much better investment tool even though it lacks the 
operational capacity of residual economic profit; EVA is in tune with what the market 
demands, while residual economic profit displays the internal dynamics of the company. 


MODEL BACKGROUND 
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Except for allowing changes in the number of shares and amount of dividends, the 
standard Gordon model is the basis for the “opportunity cost’. We derive an “expected 
rate of return’ by shifting the variables in the equation, P = D1 /(K - G). The expected 
rate, ““K”’ becomes: K = (D1 / P) + G, where P is the current price of the stock, D1 is the 
next expected dividend, and G is the growth rate. We further decompose the growth rate, 
‘““G” into a product of return on equity and retention. Mathematically, the retention ratio 
is determined by subtracting the calculation, [[(number of shares outstanding) x (Dividend 
per share)] / Net income | from the number, “1”. If we multiply this number by net 
income, we obtain the amount of retained earnings. The dividend per share is the current 
dividend and not D1, which represents the next expected dividend. 

The standard methodology of economic profit applies: we merely multiply our 
derived expected rate of return by stockholder’s equity, and subtract this product from net 
income. The idea is to improve this figure year over year and determine the reasons it 
might not. It is possible to use the more exacting calculations used in EVA models, i.e., 
operating income, interest deductions etc., but the concept is best exemplified in the 
investor-friendly format of: the capital dynamic, Net Income - [(opportunity cost) 
(stockholders’ equity) ] 

The concept of the model is to make changes in equity by changing existing shares, 
new shares, dividends and net income. These shifts will cause concurrent changes in 
residual economic profit and allow us to observe potential year over year improvement. 
Any change in dividends causes a shift in retained earnings as does changes in net income. 


As ROE and retention change, the residual economic profit ascends or descends. 


MODEL SET UP 
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Table 14-1 

ROW COLUMN A COLUMN B 

1 INPUTS 

2 

3 Net Income (ENTER) 

4 Current Dividend (ENTER) 

5 Old Shares Outstanding (ENTER) 

6 New Shares Outstanding | (ENTER) 

7 Old Book Value / Sh. (ENTER) 

8 Market Price/Sh. (ENTER) 

9 Growth Rate (ENTER) 

10 New Issue Price / Sh. (ENTER) 

11 

12 DERIVED 

13 

14 Old (Last) Equity Equals B5 * B7 

15 New Issued Equity Book Equals B6 * B10 
Val. 

16 Total Shares Equals B5 + B6 

17 Total Current Dividends | Equals B4 * B16 

18 Retained Earnings Equals B3 - B17 

19 Payout Ratio Equals B17 / B3 

20 Retention Ratio Equals B18 / B3 

21 ROE Equals B3 / B24 

22 Book Value / Sh. Equals B24 / B16 

23 Expected Dividend Equals B9 * B4 

24 Total Stockholders' Equals B14 + B15 + B18 
Equity 

25 

26 ECONOMIC PROFIT 

27 

28 Growth Equals B20 * B21 

29 Expected Dividend Yield _ | Equals B23 / B8 

30 Expected Rate of Return | Equals B28 + B29 

31 Total Cost of Equity Equals B24 * B30 

32 

33 Residual Economic Profit | Equals B3 - B31 

COLUMN D LABEL COLUMN E 

D1 Capital E1 (ENTER) 

D2 Long-term Debt E2 Equals E1 - B24 

D3 LTD/CAPITAL E3 Equals E2 / E1 


369 


MODEL ADAPTATIONS 
This model can be used as a “stand alone” for sensitivity analysis or adapted for 

comparisons between years. When adapted, three separate calculations are made outside 

of the model for entry into the input section: 

¢ 1) Determine the growth rate of dividends. This is a factor set up as (1 + Decimal 
percentage). The factor can be an estimate for the next year, or it can be calculated as a 
trend. For example, in the next section, we calculate a geometric mean over five years: 
Dividend five years ago = 0.74. Current dividend = 1.44. Number of years between 
interim = 4. Inverse of this number = 1 / 4 or 0.25. The calculation is as follows: (1.44 
/ 0.74)" = 1.1811. The proper figure to input is 1.1811 

¢ 2) Input a book value per share for last year’s (period’s) equity. Simply divide last 
year’s stockholders’ equity by the number of shares outstanding during that period. 
Example: Last period’s equity = 52731. Last period’s shares = 1377.8. Calculation: 
52731 / 1377.8 = $38.27 / sh. 

¢ 3) Input an issue price for new shares if any. Take this year’s ending equity and 
subtract both retained earnings for this year and the total value of last year’s equity. 
Divide that figure by the number of new shares outstanding, which is the difference 
between this years total shares and last years total shares. Example: Last period’s 
equity = 52731, last periods shares = 1377.8. This period’s equity = 82646, this period’s 
shares = 1646.1, this period’s new retained earnings = 13179.62. Difference in the 
number of shares = (1646.1 - 1377.8) = 268.3 Calculation: 82646 -52731 - 13179.62 
=16735.38 Divide by the change in shares: 16735.38 / 268.3 = $62.376/share 

These three calculations stand as inputs into the next section. 


THE CASE OF: CAN YOU TOP THIS? 
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ConocoPhillips was part of the run away oil industry in the new millennium. By 
2005, the stock price had topped $110 per share and was still growing. With record profits 
and no end in sight, ConocoPhillips decided to split the stock. By 2006, however, they had 
hit a bit of a wall: in the past four years, earnings had grown at about a 40 % pace while 
dividends had grown at about 20 %. The disparity caused a build up of retained earnings 
so that it was next to impossible to improve on the economic profit figure for 2005. No 
amount of income could have beaten the discrepancy unless retained earnings were 
severely restricted. On the other hand, ConocoPhillips used this ‘“‘wall’ as an opportunity 
to expand. Rather than attempting to beat the phenomenal 2005 figure, they decided to 
raise even more equity and buy Burlington Resources. At this juncture, the decision could 
have been to buy up a lot of stock or give a special dividend, but ConocoPhillips opted to 
move away from their optimal capital structure and raise billions in debt. In fact they also 
issued new shares of stock which they automatically began buying back in 2007. The 
decision was sound. If more income was not the solution to improving economic profit, it 
was time to move away from its optimal capital structure and form a new optimum. 
ConocoPhillips was a favored company in a most favored industry, and this risk was not 
insurmountable. 
COMPARING SPREADSHEETS 


The following figures were applicable to ConocoPhillips residual economic profit in 


2005: 

Table 14-2 

2005 QUANTITY 
Net Income 13529 
Stockholders' Equity 52731 

Total Dividends 1639 
Market Price (End of year) 116.36 

2006 Expected Dividend 1.44 
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Table 14-3 

2005 QUANTITY 

Retention Ratio (13529 - 1639) / 13529 = 0.8789 
ROE 13529 / 52731 = 0.2566 

Expected Dividend Yield 1.44 / 116.36 = 0.0124 

Expected Rate of Return (0.2566)(0.8788) + 0.0124 = 0.2379 
Residual Economic Profit 13529 -[ (0.2379)(52731) =984.29 


Thus, the approximate residual economic profit of 984.29 can be inputted as a comparison 
figure. Spreadsheet # 1 shows the input for ConocoPhillips in 2006 without any changes; 
The 416.82 in residual economic profit is not nearly as large as the 2005 figure. However, 
the company raised a substantial amount of additional capital and only raised long-term 
debt to capital by a small amount. Raising a lot of capital without great risk will bode well 
for the future 

In this spreadsheet, we can change the three main parameters, dividends, net 
income or the amount of shares. We merely go to the tools section in Excel and click on 
Goal Seek. We then set cell # 33 to 984.29 by changing one of the three cells that have the 
key variables. Spreadsheet # 2 shows the solution to ConocoPhillips Phillips problem; we 
changed the number in cell B4, the current dividend. According to the calculation, if 
ConocoPhillips had paid a special dividend of $2.97 per share for a total difference of 
4896.141 - 2370.384 or 2,525.757(Million), economic profit would have risen substantially. 
That decision would have taken considerable cash that was tied up in the purchase of 
Burlington Resources. Alternative decisions such as raising net income or buying back 
shares would not have worked as exemplified in Spreadsheet # 3. In that case, we raised 
the issue price to the market price of approximately $71.95, (shares are being taken off the 
market) and we had Goal Seek change cell # B6, newly issued shares. We would expect 


that we would obtain a negative number in that cell that would diminish stockholders’ 
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equity. Since we obtained a nonsensical number, the decision was not valid. Had we tried 
to change net income, the same impossible result would have been obtained. 

To conclude this section, we do not recommend that a company adhere to the 
residual economic profit theory unless it is in the firm’s best interests and coalesces with set 
goals. The “bar” may be set so high, that it may be next to impossible for a firm to beat a 
prior figure. ConocoPhillips displayed a masterful end around by changing their 
capitalization entirely. Nevertheless, economic profit theory exhibits an array of options, 


and may solve problems once it is developed into a cohesive strategy. 
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SPREADSHEET # 2 


INPUTS Capital 105737 
Net Income debt 

Current Dividend LTD /CAP 

Old Shares 

New Shares 


Old Book Value / sh 
Price/sh 

Growth Rate 

New Issue Price /sh 


DERIVED 


Old (Last) Equity 
Newly Issued Equity 
Total Shares 

Total Current 
Dividends 
Retained Earnings 
Payout Ratio 
Retention Ratio 
ROE 

Book Value / sh 
Expected Dividend 
Total Stockholders' 
Equity 


RESIDUAL 
ECONOMIC 
PROFIT 

Growth 

Expected Dividend 
Yield 

Expected Rate of 
Return 

Total Cost of Equity 


Residual Economic 
Profit 
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SPREADSHEET # 3 


INPUTS Capital 105737 
Net Income debt 

Current Dividend LTD /CAP 

Old Shares 

New Shares 


Old Book Value / sh 
Price/sh 

Growth Rate 

New Issue Price /sh 


DERIVED 


Old (Last) Equity 
Newly Issued Equity 
Total Shares 

Total Current 
Dividends 
Retained Earnings 
Payout Ratio 
Retention Ratio 
ROE 

Book Value / sh 
Expected Dividend 
Total Stockholders' 
Equity 


RESIDUAL 
ECONOMIC 
PROFIT 

Growth 

Expected Dividend 
Yield 

Expected Rate of 
Return 

Total Cost of Equity 


Residual Economic 
Profit 


376 


SECTION Ill: REAL WORLD CASES 
15 
ANALYTICAL TOOLS: PRACTICAL APPLICATION 


Capital structure is dependent on the cost of equity. For those who are educated in 
the sciences, it might be hard to conceive of a theoretical number that can shift from day to 
day and then use it as a decision-making tool. Of course, we can use many concrete 
measurements to confirm our decision, but the crux of analysis revolves around 
determining the change in a risk based opportunity cost - the cost of equity. In essence, we 
are pricing the risk of one firm’s equity and then comparing it to another, using return as a 
criterion. If that concept seems abstract, then compare it to a humidity index in weather 
forecasting; the index ranges between two numbers depending on location, but once it 
reaches the upper limits of its range for a considerable amount of time, rain can be 
expected. However, the limits for Seattle will be much different from those in Phoenix. 
That difference in boundaries is analogous to how the cost of equity works in corporations; 
one firm does very well within a range of eleven to thirteen percent, but for another 
company such numbers will spell disaster. 

THE TOLERATION OF IMPRECISION 

Since the cost of equity changes from day to day, the analyst must be able to tolerate 
imprecision; he or she will most probably not determine an exact figure for the cost of 
equity. The premium is placed on determining a cost that will reflect the reaction of the 
firm to the earnings of other companies with similar risk. Thus, it may be better to be 
imprecise with a concrete value, but “‘deadly”’ accurate when it comes to determining 
whether the figure is growing or declining. For example, an accurate measurement of 10 
% with a misjudgment of a 1 % decrease, might be less helpful than an imprecise 
guesstimate of 13 % but with a very precise growth estimate of 2 %. The capital structure 


analyst is less concerned with static values than with measurements of dynamic change. 
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For this reason, period to period changes in EVA are more valuable than the absolute size 
of EVA, which would benefit from a precise measurement of the cost of equity. The analyst 
can detect movement toward the optimal capital structure as long as the methodology of 
determining the cost of equity reflects an accurate gauge of changes in the cost of capital. 
We illustrate this concept by using radically different methodologies to arrive at the same 
decision. 

In the chapter on the cost of equity, we mentioned that the difference in the various 
methods of determining that cost is the result of the market and the company not being in 
equilibrium - the stock may be over priced or the company may be out performing the 
market in terms of earnings. For example, if a company has a return on equity (ROE) that 
is much greater than the market for a number of years, and its cost of equity is determined 
through a dividend discount model, the figure will be significantly higher than one 
determined through the capital asset pricing model (CAPM). In fact, savvy analysts can 
exploit this difference by observing that the “expected” return, determined from the 
discount model, is greater than the ‘required” return as determined through the CAPM. 
Their conclusion would be to buy the stock because it is out performing companies of 
similar risk - or in other words- its risk/return profile is much better than comparable 
firms. 

For capital budgeting, most experts suggest using a consensus method that will 
balance an earnings-derived cost (dividend discount model) with a market derived one 
(CAPM). Since the same forces affect each method similarly, using a dividend discount 
model should not change a decision even if it determines a cost well above or below the 
market determination. Interest rate changes and the proportion of debt to equity will be 
the prime factors that change each respective cost. For a non-growth stock, even using the 
simplistic proxy, earnings per share / price per share, the inverse of a P/E ratio, can lead to 
a correct investment decision - if the forces that move a firm toward the optimal capital 


structure are strong enough. 
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ERRING ON THE SIDE OF CONSERVATISM 
When using different methods to determine the cost of equity, we build a 

conservative approach: 

¢ 1. We can use the highest determination of the cost of equity over lower cost 
calculations. As long as the period to period change is similar, we can compare any 
absolute figures for EVA with the highest cost possible. The worst case scenario is 
using a low cost of equity for one company and comparing it to another using a higher 
estimate. 

¢ 2. In the CAPM, the risk premium is determined by the risk-free rate (ten year bond) 
subtracted from the market rate. What if that market rate has been abnormally low 
for a number of years? That would give a bias to the downside, even if the market was 
surging. To combat such a skew, researchers have determined that investors normally 
need a five percentage point gain of equities over the risk-free rate in order to invest. 
Thus, five percent should be the minimum risk premium, although larger numbers can 
be used as appropriate and will realistically escalate this cost. 

¢ 3. Ina short-term dividend discount model, we need to determine a growth rate before 
determining the cost of equity. Just as we use five years of data to determine the 
CAPM, we use a moving average of five years of return on equity and retention ratio 
data. Such an average will smooth the data and prevent a particularly inordinate year 
from determining the cost of equity. 

¢ 4, The proper methodology to determine the CAPM involves obtaining the five-year 
averages for both the market and the risk-free rates. However, we may sometimes use 
the current risk-free rate in our calculations, in order to give it a ““Federal Reserve 
bias”. This is technically improper; risk is to be assessed over the entire period of the 
regression. However, the ten year treasury rate is no where nearly as volatile as the 
market rate, and using a current rate allows us to spot potential trends, especially shifts 


in Federal Reserve policy. 


379 


BRIEF METHOLOLOGIES FOR DETERMINING THE COST OF EQUITY 

1. THE CAPM: The preferred method is the capital asset pricing model because it brings 

so much market information to the table. 

¢ a) We determine the average risk-free rate by downloading relevant ten year treasury 
data from a web site like www.federalreserve.gov. Experts advise using the average 
rate during the period of regression. 

¢ b) We determine the market rate for the period by downloading monthly data for the S 
& P over the last five years. [(last figure - first figure) - 1)]will yield a rate. We divide 
this overall percentage change, by the number of years in the regression (five) to obtain 
an average. 

¢ c) We doa regression between a firm’s five-year monthly stock price and the S & P 
(percentage increases, not absolute figures). 

¢ d) We assemble our cost of equity: Risk-free rate (step a) + [(beta from step c) (Market 
rate from step b - Risk-free rate)] 

Once the student/investor goes through the procedure a few times, it will be automatic and 

effortless and one need not be a trained statistician. The regression will produce a Y 

intercept and a beta, and each of these will be examined for changes because they are 

separate types of risk indicators 

2. THE GORDON MODEL: While the Gordon model was developed specifically for use 

with constant dividend stocks, its ease of implementation makes it ideal for the investor. It 

may be conceptually incorrect to use this model with all types of dividend paying stocks, 

but then we have to view any estimation of next year’s dividend with suspicion; to assume 

constant growth in the short-term will not produce a large disparity and may even be 

actualized. 

¢ a) We estimate next year’s dividend from a five-year growth trend: (Last Dividend / 


Dividend Five Periods ago) “0.25 - 1. This equation will yield a percentage value for 
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yearly growth. The 0.25 exponent is the inverse (1/4) of the number of periods between 
years (4). 
¢ b) We determine the average midrange price for the stock over the appropriate period 
by adding the high and the low and dividing by two. 
¢ c) We take a five year history of the return on equity and the retention ratio, [1- 
(dividends paid/net income)], and multiply the two for each year. This product is our 
growth rate for each year. We then take the five year average to determine the growth 
rate. For the next data, we determine another yearly growth rate and drop the first 
data point to make it a five year moving average. 
e d) We assemble our cost of equity: (Next Dividend Estimate / Current Midrange Price) 
+ Growth rate. The growth rate is a five year moving average. 
Normally, this figure will be well below or above the figure obtained through the CAPM 
because the two will not be in equilibrium. However, the same forces work on each 
method: if retained earnings are insufficient, a firm must go to the credit and equity 
markets to raise adequate capital. The growth rate that is explicit in the Gordon model, 
becomes implicit in the behavior of beta in the CAPM. Although the CAPM is the 
preferred method, data is not always available and the Gordon model is a good substitute; 
it mirrors many of the interactions found in the relationships between CAPM variables. 
3. THE E/P EARNINGS / PRICE METHOD: In a pinch, the analyst can resort to using 
the P/E inverse, earnings/price as a substitute measurement, but should not expect 
premium results. We add this method because it rationalizes the use of P/E analysis and it 
works well if a company is not a growth stock and exhibits strong movement toward an 
optimal capital structure. For example, if earnings rise twenty percent, but E/P rises forty 
percent, we can interpret the cost of capital to be well behind the acceleration in earnings 
and the firm would be a good investment - at least until the market factored in the increase. 
Using this ratio usually underestimates the cost of equity and thus overestimates EVA, but 


a periodic difference will reflect some basic change in the cost of capital. Since it is so 


quickly calculated, it can be used to identify favorable investment situations that warrant 
further examination, but it should never be used in isolation. 

While many analysts still use the P/E approach, measuring the performance of the 
inversion should not seem unusual and may clear up some of the idiosyncrasies observed 
over the years. Individual P/Es are often compared to the market to check if a firm is over 
sold or over bought. In many markets, the P/E is a proxy for the growth rate that is needed 
to maintain price. For example, the “Peg” ratio of P/E in the numerator to actual earnings 
growth in the denominator would be a “‘buy” indicator if it was well under one and a “‘sell’’ 
if it was over one. However, growth stocks in particular seem immune to such analysis 
because capital flows into them so erratically, pumping up prices when a sector is favored, 
and allowing them to fall precipitously when investors move on. Often, a rising P/E will 
indicate a potential investment if earnings are growing even faster, and so the investor 
must weigh the acceleration factors of the two just as with the cost of equity and net 
income. In fact, EVA is a mirror measurement of a proper “Peg” application when one 
considers that it is optimized while net income is rising and the cost of equity (read E/P) is 
declining. Again, it is not proper to consider either E/P or P/E as a static measurement; 
only when one examines the dynamic relationship between earnings and P/E will such an 
indicator be useful. 

Putting P/E in the domain of the cost of equity, we can clear up some of the eccentric 
behavior that P/Es have exhibited over the years: Raising debt lowers a P/E because it 
raises the cost of equity (E/P). Higher inflation and interest rates will lead to a lower P/E 
and a higher cost of equity - E/P. A greater variability of earnings is the product of more 
financial leverage and indicated by a low P/E or a higher cost of equity. Unfortunately, a 
blind faith in P/E analysis can create havoc because in some markets, P/Es can be distorted 
and become meaningless. Within a specific range, they may predict company behavior, but 
as soon as that boundary is violated, the indicator becomes superfluous and investor 


emotion starts controlling the market. This discrepancy can best be observed by 
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comparing the Gordon model to E/P for a growth stock. As the reader will notice the 
judgment to use the CAPM cost of equity as much as possible is derived from a basic need 
for uniformity. In this example, we use Xerox, a darling of the 1960s and now a struggling 
company. At the time, they were the premier growth stock, growing at a rate of over fifty 
percent. In 1969, earnings were $2.08 per share and the current price was $58.00. The 
expected dividend was 0.58 and so the Gordon model looked something like this: 
(0.58 / $58.00) + .53(growth) = 54 %. The E/P rule of thumb would calculate the same cost 
as: 
$2.08 / 58 = 3.59 %. Thus, when growth is above fifteen percent it is almost de rigor to use 
the CAPM, for not only does it create more uniformity, but it is applicable to non-dividend 
paying firms as well. 
THE HURDLE RATE 

The danger of static investing is to blindly infuse capital when a firm is at a specific, 
measured level - whether it is sales, EPS or asset value. The danger is even more emphatic 
to those who “‘value” invest in low P/Es. Without knowing the context of the price and 
earnings behavior, investors may invest in a stock simply because it has the lowest P/E in 
the industry. A more thorough check may reveal pricing problems, too much debt or even 
a corrupt but thoroughly entrenched management. There is, however, one concrete figure 
that can be used as a benchmark when evaluating the cost of equity. Just as a firm’s IRR 
establishes the “hurdle” rate for capital budgeting, the return on equity (ROE) establishes 
a hurdle rate for the cost of equity. The ratio Net Income / Stockholders’ Equity is the 
maximum rate at which EVA will be zero. Any cost of equity percentage below this rate 
will produce a positive EVA. Consequently, movement toward a more optimal capital 
structure is measured by the change (again, not the static version) in the difference between 
ROE and the cost of equity percentage, (ROE - cost of equity %), over at least two periods. 
Industries with characteristically higher differences will not be favored over those with 


smaller differences unless their dynamics are better; the rate of change in the difference 
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between ROE and the cost of equity must be increasing. Just as with EPS, if Wall Street 
expects a company to have ten percentage points difference, it will not reward a firm that 
meets the criteria. However, a firm who usually has a seven point difference will be highly 
rewarded if it shifts to an eleven point difference. Capital flows into unexpected growth. 
Thus the premium is for analysts who can foresee changes in earnings, stockholders’ 
equity, or the cost of equity. While most analysis concentrates on earnings, correctly 
forecasting a stock issue can be just as profitable. In fact, sales and sector volatility make 
earnings so difficult to forecast that analysts often resort to “guidance” - gleaning 
information from company officials about taxes, plans for long-term debt, and operating 
efficiencies. On the other hand, equity changes are implemented more gradually because 
company officials exercise at least some control - over both new issues and the rate of 
earnings retention. And - although the cost of equity can be volatile, it too has some 
predictability since it lags behind earnings and follows both interest rate behavior and the 
proportion of debt to equity. 
THE EVA / CAPITAL DYNAMIC 
We refer to our investor’s version of economic profit as the capital dynamic but we may 
use it interchangeably with EVA because it yields the same result. In our approach, we do 
not figure the weighted average cost of capital (WACC) nor do we figure what is termed 
‘“NOPAT” or net operating profit after taxes, although it may be essential to have these 
numbers on hand for comparative purposes. We merely subtract the product of the 
percentage cost of equity and stockholders’ equity from net income. We then compare this 
derived figure with the next period and determine the percentage increase or deficiency. 
The final equation is: Net Income - [(Percentage Cost of Equity)(Stockholders’ Equity)]. 
THE WEIGHTED AVERAGE COST OF CAPITAL (WACC) 

It is extremely difficult for the average investor to determine an average weighted 
cost of capital because a precise figure requires the enumeration of each percentage of 


capital at each specific rate - including preferred stock and short-term debt. However, the 
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professional analyst should ordinarily have knowledge of this breakdown from a 10K or 

prospectus and can easily determine any changes on a spreadsheet. We know from 

previous chapters that the WACC is the summation of the products of the various costs of 

capital components and each percentage of the component type in the capital structure. 

For our purposes: 

¢ Retained earnings and common stock are priced at the derived CAPM “required” rate. 

¢ Preferred stock is a perpetuity - figured by dividing the preferred dividend by the 
issuing price -that is net of any flotation cost. The equation is Cost of Preferred = 
Preferred Dividend / Net Issuing Price 

¢ The cost of both short term debt and long term debt is (interest rate) (1-T) with T 
representing the effective tax rate. The analyst is cautioned to use the current interest 
rates that are paid on long-term and short-term debt respectively. Dividing interest 
expense into debt is not an accurate substitute. 


A brief example: 


Table 15-1 

TYPE OF CAPITAL AMOUNT PERCENTAGE 
SHORT-TERM DEBT 5 5 
LONG-TERM DEBT 35 35 
PREFERRED STOCK 10 10 

COMMON STOCK 50 50 

TOTAL 100 100 
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Table 15-2 


MARKET COMPONENT RATE 
PREFERRED DIVIDEND $8.00 

PREFERRED ISSUING PRICE $100.00 

MARKET RATE 0.11 

BETA 0.95 

10 YEAR TREASURY (RISK-FREE 0.0425 

RATE) 

ONE YEAR BANK NOTE (SHORT- 0.06 

TERM DEBT) 

15 YEAR AA RATED BONDS (LTD) 0.09 

EFFECTIVE TAX RATE 0.4 

Table 15-3 

TYPE OF CAPITAL FORMULA COST 
SHORT-TERM DEBT 06 (1-.4) = 0.036 
LONG-TERM DEBT 09 (1-.4) = 0.054 
PREFERRED STOCK $8.00 / $100.00 0.08 
COMMON STOCK 0425 + [(.95)(.11-.0425)] = | 0.1066 


Summing the products of the relative percentages and the costs: [(.05)(.036)] + [(.35)(.054)] 
+ [(.1)(.08)] + [(.5)(.1066)] = .082 or 8.2 %. 

One uses the WACC warily. Even with the most precise calculation, interpretation 
of its movement is ambiguous. In a market with rising interest rates (a normal yield 
curve), a movement downward of the WACC coupled with an upward movement in net 
income will most likely indicate a move toward a more optimal capital structure and a 
higher stock price. However, any upward movement does not certainly mean that a 
company is moving away from that structure. Minimization of the cost of capital can occur 
both downward and upward, depending on the correct proportion of debt to equity in 
coordination with interest rate changes. One reason that we concentrate more on the cost 


of equity is that it gives us more focused information, but like the WACC, upward 
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movement cannot be interpreted as essentially negative because it must be examined in the 
context of earnings acceleration; at the top of the market, the cost of equity will have risen 
significantly, but the rate of change in earnings should be even greater. 
COMPARING RISK: JUSTIFICATION FOR TWO COSTS OF EQUITY 

Rather than breeding confusion, the usual discrepancy in values between the 
Gordon Model (or any dividend discount model) and the CAPM offers an opportunity. 
Since these respective costs of equity will be similar only during brief periods of 
equilibrium, the disparity reflects the internal dynamics of a company either out 
performing or under performing the collective market. For example, consider a company 
who is close to equilibrium. If the Gordon Model dictates a twelve percent expected return 
versus an eleven percent CAPM-derived “required” return, and the company follows up 
with just two percent growth (ROE times retention rate), the savvy investor rushes to sell 
the stock because the market will certainly reprice its risk. Likewise, if the dividend 
discount model is well above the required return in the market, there may be upward 
pressure to buy the stock such that both market and dividend discount model are in 
equilibrium. This is not to say that a stock cannot languish despite a large disparity, but if 
the correlation in the original regression is large (market index and stock price), there will 
be strong pressure to unite the two costs. 
CHANGES IN THE CAPM 

When the Federal Reserve cuts interest rates, stocks immediately pick up value and 
certain specialists will profit from this move. However, there is far greater profit in capital 
structure foresight: the ability to coordinate several variables that indicate capital flows 
and the gauging of the risk that we encounter. The CAPM offers a real-time indicator that 
is far more comprehensive than most technical analysis because it brings in exogenous 
variables like interest rate and market risk, and is not just dependent on price and volume. 
Moreover, the CAPM gives us freedom from the evaluation of financial statements which 


are not published until two months after the fact, Such a lag creates a “look ahead bias”; 
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any earnings information we glean from a statement is not up to date enough to act upon. 


The market will factor in earnings information almost instantly - and - sometimes before 


accountants even finish the tally if rumor mills are strong. The following adaptations may 


work for the analyst: 


The proper methodology is to use sixty data points from monthly index data and then 
regress a firm’s stock price change against the market’s change over a five-year span. 
Every quarter the analyst can update the regression with three new monthly points, 
dropping the three oldest ones to create a moving average. This update allows the 
investor to examine changes in alpha, beta and the market. However, making the 
market index and risk-free rates yearly averages rather than five-year averages, while 
conventionally improper, will give the cost of equity a “current bias’. If we were to 
average them over the period of the regression, more weight would be given to periods 
of sustained volatility. For example, if the market is exceptionally high during six 
months of one year, the CAPM would be skewed in that direction. 

As a comparison figure, the student/investor is encouraged to do another regression 
with daily data over a one year period and to use current risk-free and market rates. 
The outcome will be a much more volatile figure that is mostly determined by 
conditions in the current stock market. While this method is insufficient to price risk, it 
will allow the individual to observe pressure on the cost of equity. Any radical change 
in market, interest rate or beta will create more variation in the cost of equity, but may 
also indicate the direction it takes. 

Changes to watch include: 1. A change in alpha. 2. A change in beta. 3. A change in 
R squared and (1- R squared). 4. A change in the interest rate. 5. A change in the 
market. To elaborate on “alpha’’: although alpha is not part of the CAPM, observing 
changes allows the investor to gauge non-systematic risk. If an alpha is quite large and 
growing, a company is not only less dependent on the market, its stock may improve 


even when the market is down. Such favorable status is usually temporary but may 
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happen in scenarios where the firm receives special treatment (tariffs), or has special 

pricing power (gold mining when financial confidence is shaken). On the other hand, if 

(1-R squared) is growing and alpha is not, the stock may be unstable, reacting violently 

in a calm market or not at all during periods of market appreciation. 
THE COMPARATIVE CAPITAL DYNAMIC 

The student/investor may face a dilemma between investing in two good prospects in 
separate industries, one a small manufacturer and the other a large multinational. The 
investor has determined that each is about to increase their respective EVAs, but is unsure 
about the significance of actual size. In this case, one could use the quotient form of the 
capital dynamic, which this author terms, “the comparative capital dynamic’. Remember 
that the capital dynamic is an investor friendly version of EVA, which is a difference 
operation. In the comparative capital dynamic, we divide the total cost of equity, that is the 
product of stockholders’ equity and the percentage cost, into net income and derive a ratio. 
The ratio Net Income / Total Cost of Equity can be used as a comparative indicator. The 
higher the ratio, the greater is the economic profit given the internal dynamics of capital 
structure. When one company goes from a smaller number like 1.5, to a much larger 
number like 3.5, upward pressure on the stock may be followed by subsequent downward 
pressure; the firm finds it difficult to follow such a stellar performance. In fact, if the 
student/investor observes this number over time, he or she will find that many appreciating 
stocks will have a similar comparative capital dynamic, and so each market seems to put a 
premium on reaching a specific number - as it rewards the company with a higher stock 
price. 
THE MARGINAL BENEFITS EQUATION 
Many financial institutions will guard their probability models like state secrets 

which have led some academics to examine them in “deconstructionist mode’, attempting 
to debunk their efficacy. Continuing with the theme of adaptation, the generic, publicly 


available algorithms can suit our need for estimation; they may not perfectly inform us if a 
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firm is about to become insolvent, but our methodology is far different from the decision to 
grant credit. In essence, we use a default probability model as the prime variable in the 
determination of the cost of bankruptcy. When the tax benefits of debt exceed this cost, 
market value is created and the stock appreciates. 
With an algorithm that matches the specific probability of default for the company 
and industry, optimization of debt to equity occurs when the function is maximized and the 
first derivative is equal to zero. Both stockholders’ equity and long-term debt to capital 
should be components of that algorithm. However, for the evaluation of movement toward 
the optimal, we only need to examine the behavior of the components and to observe that 
the function is increasing. Of particular significance is the behavior of the default 
probability. If it increases at all, it must be accompanied by a large debt issue and only a 
small stock increase because there will be countervailing forces in the next year to balance 
the equation. In most cases, if debt increases, and the default probability declines, it is 
because earnings pressure is positive and the company has added equity to buffer the debt 
to equity ratio. In a rising market, this scenario is ideal because it represents both asset 
growth and earnings growth, with a decline in the long-term debt to capital ratio - more 
return in the domain of less risk. The key to the relationship is the interaction between 
default probability and debt. If more debt leads to a rapid increase in cash-flow, the 
default probability decreases, and the stock will appreciate. However, if a debt issue 
languishes and requires more investment with little return, the probability of default will 
rise, and the stock will under perform. To create a working marginal benefits equation: 
¢ 1. Like the EVA/Capital Dynamic, we seek to increase the figure year over year. This 
author analyzes performance based on the fiscal year of the company simply because 
management strategy is exhibited in the behavior of default probability components 
over that period. 

e 2. The left side of the equation is merely the outstanding long-term debt multiplied by 


the average effective tax rate for the industry. (Long-term debt) x (Effective Tax Rate) 
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¢ 3. To determine the right side of the equation, the investor must calculate the “‘tangible 
book value per share”. In order to decipher how much of market value is intrinsic 
value and how much is made up of assets that are unclaimed by creditors, we subtract 
intangible assets and unamortized debt from total assets. We divide this figure by the 
total number of shares outstanding and determine the “‘tangible book value per share’’. 
The full function is: (Total assets - Intangible assets - Unamortized debt) / Number of 
shares outstanding. 

¢ 4, We determine the difference between current market value and tangible value to 
determine the amount of potential loss in case of bankruptcy. [1 - (Tangible book value 
per share / Market value per share)] x [((Number of shares outstanding) x (Market value 
per share)] 

e 5. We use a probability default model to determine a “ball park” figure for default. 
Since we are not doing credit analysis, a generic algorithm can display the increase in 
risk from year to year. Altman, Shumway, Merton, Ohlson and Zmijewski have all 
published usable algorithms, but this author prefers Zmijewski’s because it is economic 
and captures default risk in a few expressions. In the following methodology, we will 


show the student/investor how to transform the parameters into a logit expression and 


then a probability. 
Table 15-4 
COMPONENT (ZMIJEWSKI 'S) VALUE COEFFICIENT 
Intercept -9.479 
Total Liabilities / Total Assets 6.384 
Current Assets / Current Liabilities 0.069 
Net Income / Total Assets -1.06 


Logit probabilities are expressed in logarithms. We can algebraically eliminate the 
logarithm and replace it with the EXP function which is a command to multiply Euler’s 


number (2.7182818...) by an exponent. When we substitute Euler’s number, we also must 
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make all the components in Zmijewski’s algorithm negative. Thus, if current assets / 


current liabilities is ‘“‘2”, it becomes -2. 


The mechanics of this operation are as follows: Ln [ rE /(1-P)] = XB 
P =1/[1+EXP (-X, B)] 


The intercept is also negative because it is inferred that it has a coefficient of “1”. With so 
much of the expression dependent on the relatively large intercept of -9.479, it should be 
quite obvious to the mathematician that the prediction of bankruptcy is not an exact 
science!. However, “throwing the baby out with the bath water” gets us nowhere, and 
using the algorithm to observe changes in risk relative to debt and stock price makes it a 
valuable tool. 
¢ 6. We determine the cost of bankruptcy by multiplying the default probability by the 
potential loss or: (Probability of Default) x [1-(Tangible book value per share / Market 
value per share)] x (Number of shares outstanding x Market value per share) 
¢ 7, The final expression is the difference between left and right sides which we expect to 
see increase.(Long-term debt x Effective tax rate) - [(Probability of Default) x (1- 
(Tangible book value per share / Market value per share))x (Number of shares 
outstanding x Market value per share)] 
If the stock price falls (perhaps as a reaction to the economy) one can read a “false 
increase” into this equation so it is important to understand the interaction between the 
component parts. The basic premise is that the value of a levered company is greater than 
an unlevered one because interest is tax deductible. If a firm is still adding debt even as it 
increases earnings and equity, the probability of default will decrease which will put 
upward pressure on the stock. This same function can be used to find a target proportion 
of debt to equity as long as the proper default algorithm is used; the function maximizes 
when the first derivative equals zero. In many financial textbooks, the author will refer to 
this situation as “marginal tax benefits equal marginal bankruptcy costs”. 


LEVERAGE STATE ANALYSIS 
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Without question, the anticipation of a profitable leverage state will be the most 
formidable weapon in your arsenal. While other analytical tools are primarily concurrent 
indicators of stock price, a leverage state that transitions from requiring more capital to 
paying off investors with higher profits is predictive. The premium is to search for a state 
that will not only generate more earnings, but does so with a minimum of risk that will 
sustain the acceleration of earnings for as long as possible. Minimizing the cost of capital, 
however, often requires a different leverage state for each phase of the business cycle; the 
cost of capital can actually rise while a firm is minimizing it. This volatile dichotomy 
between the cost of capital, the amount of capital, and how they interact with each other in 
the business cycle can be perplexing. 

The logic chain behind leverage states is basic. As the economy improves, the 
Federal Reserve raises interest rates making long-term debt more expensive. Therefore, a 
premium is created for equity funding. Equity is built by either attracting investors to the 
stock through higher earnings, or retaining those same earnings and decreasing the 
proportion of debt to equity. When the economic outlook declines, the Federal Reserve 
lowers rates, rewarding the wealthiest companies who can afford the most debt with a 
lower cost of capital. Companies that produce the most output during a recovery, 
compensate shareholders with net income that is generated from lower interest rates and 
increased demand for its products. Their greater financial leverage allows them to finance 
with less equity, and the share price escalates. 

Between these two extremes are intermediate positions that are based on phase, 
sector and transition. Operating leverage, for example, is extremely important to firms 
who do not fund with debt. A higher relative operating leverage for these firms, when their 
respective sectors are favored, will guarantee higher profits because demand is both stable 
and high during that period. However, the same firm may want a lower operating leverage 
during a sector downturn. 


The two most basic indicators are: 
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1. The financial leverage ratio. This ratio is formed by subtracting interest expense 
from earnings before interest and taxes (EBIT) and dividing it back into EBIT. The 
full function is: EBIT / EBIT - I. Analysts might recognize this expression as the 
inverse of the Du Pont equation simile EBT /EBIT which is a component part of the 
return on equity (ROE). The important point to realize is that as earnings increase, this 
ratio begins to shrink - even if by a minuscule amount. The probability of default 
decreases as more operating earnings cover interest expense. A shift to a smaller ratio 
often signals a movement toward an optimal capital structure with less inherent risk. 
2. The long-term debt to capital ratio. This ratio will measure the proportion of debt to 
equity in a meaningful way. If earnings are high, they will be retained once dividends 
are paid and the LTD/CAP ratio will decrease. If interest rates are low enough, an 
increase in this ratio will actually entail lower capital costs with a typical earnings 
increase in subsequent years. Thus, like the financial leverage ratio, the economic 
context of a change in the ratio is paramount. For example, a simultaneous shift 
upward in both ratios (more interest and more debt) along with a favorable earnings 
forecast will be a precursor for a transition to proportionally less debt and more 
earnings. 

Two secondary indicators also exist. They are: 
3. Operating Momentum. % A EBIT/ % A Sales - While this ratio is often used 
interchangeably with operating leverage, it is only the same function when a firm is in 
equilibrium - a rare occurrence considering modern corporate volatility. Nevertheless, 
it offers the investor a measurable function that indicates a short-term trend in 
earnings. It is significant because it affects financial risk; when a company takes on 
greater debt, an operating momentum that suddenly decreases will increase the 
company’s default risk - its ability to pay off interest expenses. Likewise, if more debt is 
incurred, a rising operating momentum will buffer that same expense. Although the 


absolute value in total leverage may be similar for each situation, the change in ratios is 
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indicative of operating margins. No firm wants to incur debt from a position of 
decreasing margins. Firms who use debt strategically want to incur debt from a 
position of strength. 

¢ 4. The asset to capital ratio. While much is made of the asset to equity ratio, this ratio 
may be indicative of a “pick-up” in business. It is true that more current liabilities will 
decrease working capital and lead to a higher probability of default, but it is equally 
valid that more labor, more vendor contracts and more short-term credit signals a 
potential increase in business. Short-term debt is a legitimate source of financing that 
may lower the cost of capital. Short-term debt is also a precursor to more sales. When 
such sales are actuated, they become “accounts receivable’’, and current assets again 
balance current liabilities. However, when this occurs, it will be too late for the 
shareholder to invest because earnings would have been increased and share price 
would have moved concurrently. 

Since the investor cannot depend on a leverage state to provide momentum 
(investing in a state where earnings are high) he or she must anticipate the transition from 
a “debt” state to a more profitable state. Gauging risk by observing the behavior of the 
financial leverage ratio and long-term debt to capital ratio over a number of quarters is 
standard, but there is no formula; the proportion of long-term debt to capital is more trend 
worthy because firms must add or subtract capital in large increments to be cost effective. 
That is not an invitation to invest as soon as the analyst observes a lower LTD/CAP for one 
quarter. In fact, if credit standards are lower in the overall economy, the company may 
actually be moving toward a higher cost of capital in that scenario. However, this is a 
situation in which the investor can depend on analyst’s forecasts. If the company has taken 
on leverage and analysts predict comparatively higher earnings, the payoff is expected to 
be rapid, and the investor can look forward to a higher share price. 

Secondly, an investor can observe the current most profitable sector in the economy. 


What was the leverage state before it became profitable? What is its leverage state now? 
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Not all companies in a sector will fall into the same pattern, but if the student/investor is 
tenacious enough, he or she will derive a solid indication of how these leverage state 
components should be coordinated. The rationale for a coherent strategy is that each 
economy prices risk and return in a specific way; the proper combination of leverage 
factors will lead to the highest point on the “efficient frontier’’ - the highest return per unit 
of risk. In essence, there is one state that will encourage the minimization of the cost of 
capital per unit of income above all others. There will also be a state that actuates the 
movement toward an optimal capital structure. The investor’s imperative is to be in the 
game early enough to capture the acceleration of earnings. 

Lastly, observing ‘‘inside” activity is a must. When a leverage state is solid, 
company executives will begin to accumulate shares. Although massive selling activity is 
often for tax purposes and is not a “‘sell’’ indicator, the purchase of more shares is a “‘buy” 
indicator - if the analyst examines the leverage state first. These investments are far more 
lucrative at the beginning and mid stages of a recovery/expansion than in the later stages, 
at the top of the market. The investor should avoid buying shares if earning acceleration 
has already occurred, but might consider investing when the company has both insider and 
debt activity occurring simultaneously. Investing after earnings have already been 
actuated can occur when executives make “good faith’”’ investments, but unbridled 
optimism is not the purview of an objective analyst. 

THE LOOK AHEAD BIAS 

The difference between investing in leverage states and other fundamentals like 
earnings or sales is that the leverage state lacks what is termed, a ‘look ahead bias”. 
Frequently, investors make decisions after receiving reports on earnings or another 
fundamental and fail to realize that the firm is in a constant state of flux; the report refers 
to information that was received long ago and may no longer be actionable. Moreover, any 
screen or strategy that is constructed on that basis may be obsolete because the market will 


no longer react to such information in the same way. Fundamentals are concurrent 
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indicators; they perform concurrently with the stock price. On the other hand, leverage 
states are predictive indicators because they are developed well before a price is expected to 
rise. In fact, there is a ten month “window of opportunity” in each fiscal year because a 10 
K will come out about two months after the year is over. So called ‘smart money” investors 
may be adding shares at this time, but the investing public will be unaware until earnings 
begin to escalate. The predictive nature of leverage states versus concurrent indicators like 
EVA is that a leverage state will foreshadow the direction of the cost of equity in relation to 
earnings. While it is difficult to predict precisely when profits will rise or even if a sector 
will be strong at all during a business cycle, we know that beta will react to a change in the 
proportion of debt to equity. We also know when the Federal Reserve is lowering rates or 
raising them and that they move in a discernible trend. When the cost of equity becomes 
low enough compared to the change in earnings, the equity market begins to rise. 
Therefore, a leverage state is simply an extension of the same capital structure theme of 
earnings changes in relation to the cost of equity; that state which encourages earnings to 
rise fastest in terns of the cost of equity, will be the state that offers the most return for the 
least amount of risk. At the same time, it will be the state that moves the firm toward an 
optimal capital structure which maximizes the price of the stock. 
MICRO ANALYSIS: QUARTERLY OBSERVATION 

Few techniques are fraught with more risk than quarterly extrapolation of 
performance. Although we can detect changes in earnings and sales from period to period, 
short-term predictions are very susceptible to random volatility, simply because factors 
outside of the model may have as much affect on the stock price as the internal dynamics of 
the company itself. Consider the 2007-2008 credit crunch; firms that had excellent 
earnings and credit were damaged by speculation in the housing market. A decrease in the 
cost of equity over two quarters may have been a comparative advantage, but it could not 
prevent a stock from falling. Moreover, there is no fundamental that is so stable that it 


offers a reliable prediction variable. Even changes in the financial leverage ratio, which 
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can be minute, must be accumulated over a series of quarters to be confirming. Thus, 
trying to be “‘in the game”’ early, by anticipating a favorable leverage state, can be costly. 
For example, consider a company who goes through three quarters with lower LTD/CAP 
and lower financial leverage. The investor makes a move and accumulates stock, only to 
find out that in the forth quarter the company takes on an unsound acquisition and pays 
for it with an equity issue. 

The hallmark of quarterly analysis is to anticipate a large jump in EVA before it 
occurs. Professional analysts constantly forecast earnings and so a near-term outlook is 
almost always available. However, predicting changes in the cost of capital and 
stockholders equity may be vexing. While management has incremental control over 
equity and desires smooth changes, there is no guarantee that the growth rate will not 
suddenly become eccentric. Financial professionals know that the stock price is a multiple 
of book value and may want it to conform to industry averages, or they may want to 
exercise options in anticipation of further growth. On the other hand, the cost of equity 
will mirror the change in interest rates and stock prices, as well as the proportion of debt to 
equity within the firm. However, it lags the performance of earnings and is difficult to 
measure on a short-term basis. The cost is not always reflective of immediate equity risk 
because it is calculated over a sixty month period, but observation of the risk premium, the 
difference between the market index and the ten year bond, can indicate the direction of 
change. Again, the premium is placed on earnings accelerating faster than the total cost of 
equity, and the next sections will focus on the attempt to predict such a phenomenon. 
NAIVE EXTRAPOLATION 

In naive extrapolation, we compare the total cost of equity five quarters ago to what 
it is now, and derive a growth rate. We then compare analyst’s estimates of earnings as a 
growth rate to the growth rate in total cost of equity. We place the change in earnings in 
the numerator and the change in the total cost of equity in the denominator and create a 


percentage change version of the comparative dynamic. If it is over “1’’, we anticipate the 
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EVA/capital dynamic to rise and the stock price to do likewise. In fact, we can even make 
concrete predictions of EVA if we multiple the growth rates by last period’s base of net 
income and total cost of equity. However such predictions do not anticipate transitional 
changes in equity and earnings that may be totally skewed. Analysts can often change 
forecasts once “guidance”’ is received from the company , but the average investor does not 
have such recourse. A naive extrapolation is very much like proclaiming that the weather 
tomorrow will be just like it is today. Four out of five times, that prediction will be correct 
but twenty percent of the time it will fail because it does not anticipate the transitions from 
sunny to stormy or vice versa. 

We apply the exponential growth rate technique (AKA geometric mean) over a span 
of five quarters although four periods is acceptable if data is unavailable; in this case, we 
are looking for a confirmation, not a decision indicator. Growth rate extrapolation is 
accurate for a stable dividend, but is not appropriate for volatile measurements unless it is 
used as a comparison to a different but related ratio. For example, extrapolating a ten 
percent growth rate for sales and assuming that sales are expected to rise by ten percent is 
a misuse and will be inaccurate. However, if we extrapolate the ten percent sales rate, and 
then extrapolate a thirteen percent increase for variable costs, the relation between the two 
is significant. 

To use the growth rate technique, we need both the percentage cost of equity from 
five quarters ago and the balance sheet item, stockholders’ equity. We also need the 
current data for those items. We then multiply each percentage cost of equity by each 
entry for stockholders’ equity. We then make a ratio between the latest data in the 
numerator and the historical data in the denominator, and multiply by an exponent that is 
the inverse of the number of periods between the data entries. In the case of five periods, 
the number between periods is four and the exponent is “1/4” or 0.25. If the period length 
were twelve years, the number between periods would be eleven and the exponent would be 


“1/11” or 0.0909. To illustrate the technique, examine the following data: 
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Table 15-5 
VARIABLE CURRENT 5 QUARTERS AGO 
% COST OF EQUITY 10.6 % 9.4 % 
STOCKHOLDERS' 100 84 

EQUITY 


We determine the respective products and use the results as the components of the ratio. 
(.106)(100) = 10.6 and (.094)(84) = 7.896. (10.6 /7 896) = 1.0764. As this is the growth 
factor, we subtract “1” to obtain a decimal percentage = 7.64 % per quarter. When we 
examine analysts’ earnings estimates, they will usually be an EPS figure for a year, and so 
we need to determine that growth rate and divide by four to put it on a quarterly basis. 
For example, last years EPS was $1.00 per share and the forecast is for $1.19. (1.19 / 1.00) 
equals a nineteen percent year to year gain. When we divide by four, we obtain a 4.75 
percent quarterly gain. The final ratio is then 4.75 % / 7.64 %. The conclusion is that the 
total cost of equity is growing faster than earnings and so this would confirm a negative 
evaluation on the stock. However, if other indicators point to a banner year, the growth 
rate study should be disregarded. The premium is on judgment . The percentage cost of 
equity naturally rises until the next downturn, but the company can lower its beta in the 
interim and buffer some of that increase. If the firm is now in the process of buying back 
stock, the prospects would be better than our growth study concluded. 
EARNINGS PRESSURE 

The art and science of forecasting earnings is difficult. Perhaps the best 
methodology begins with a demand forecast for the industry that considers the direction of 
the economy. Next the market share of the individual firm must be examined. Finally, the 
internal dynamics of the firm itself are considered. The complexity of this feat creates 
variability in forecasts because it is essentially a mathematical version of Murphy ’s Law: 


more variables in the model can lead to more inaccuracy especially if those variables are 
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independent of each other. However, analysts do form consensus opinions and it is much 
better to use their collective judgment than depend on naive extrapolation. If earnings are 
a “hit or miss” proposition, any attempt to achieve precision without a thoroughly vetted 
model will surely be a “‘miss”. When we use naive extrapolation of earnings, it becomes a 
benchmark; it is simply an average growth rate over a set period. We can add this 
extrapolation to our own fundamentally derived estimate, and then compare both of these 
estimates to analysts’ expectations. Again, we always use our estimates as a confirming 
indicator. Any forward looking inputs for earnings should be from the analysts and not 
from extrapolation 

The first procedure is to construct an estimate from fundamentals. This will yield a 
percentage increase that would occur if the relationship between the inputs remained 
unchanged. One adaptation - we use the book values of debt and equity rather than the 
market value as an input. We are looking for a “‘ball park” bench mark and not a forecast. 


To construct this estimate, we need only to plug a list of fundamentals into a straight 


expression: 

Table 15-6 

VARIABLE FORMULA 

A) PAYOUT RATIO Dividends / Net Income 

B) RETURN ON ASSETS (ROA) Net Income +( (Interest expense)(1-tax 


rate)) / Total Assets 


C) TOTAL DEBT /STOCKHOLDERS' | Book value of debt / Book value of equity 
EQUITY 


D) INTEREST RATE ON TOTAL Interest Expense / Interest Bearing Debt 
DEBT 
E) TAX RATE Decimal effective tax rate 


In the expression, it is much easier to work from right to left: 


(1 - A) x (B+ (Cx (B - (Dx (1-E))))) 
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When we parse this function, the factors that improve an earnings outlook are quite 
obvious: less interest and more debt, but a greater return on assets as well. The nature of 
the function is to create tension between its components, because elements with negative 
correlation are added to or multiplied against each other. Like the cost of equity as 
determined by the Gordon model, much of the growth comes from improving the retention 
ratio - (1-A). 

Once we have a figure from the fundamentals, we can do a five-year exponential 
growth rate on earnings and determine how earnings would grow if they followed a trend 
line. Again, this is the same function that we used in quarterly extrapolation, except that 
we use years instead of quarters as a period. We now have two of our own “earnings 
estimates”’ to compare with professional analysts’ estimates. 

On Wall Street, when a company performs above analysts’ expectations, they are 
rewarded with an increased share price. The objective in this exercise is to compare 
analysts’ forecasts with our mathematical determinations. When analysts’ estimates are 
above both our figures, we interpret that difference as a potential buy indicator because 
there may be upwards pressure on earnings. When analysts’ estimates are below both our 
figures, it is a potential sell indicator, because there may be downward pressure to under 
perform earnings trends. If analysts’ estimates are in the middle, we interpret the situation 
as neutral and glean more information. Our estimates are derived from trends and 
fundamentals and lack the extensive information analysts’ are privy to. However, our 
calculations also stand as a benchmark because they are objective and mechanical, and 


form the foundation for comparison. 
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APPENDIX: DIVIDEND DISCOUNT MODELS 

Since many analysts “go by the book” and use the various dividend discount models 
to determine a stock’s “fair value”, we include an explanation of a basic model. However, 
the models require extrapolation on growth rates, sometimes years into the future. The 
reader is referred to Burton Malkiel’s A Random Walk Down Wall Street to observe some 
of the oddities of this process. In fact, most investment banks still use some form of 
discount model to evaluate stocks because the models do indeed have legitimacy when the 
market is fairly valued (about the middle of a business cycle). The theoretical background 
of the models is sound. A stock is valued at the present value of dividends that are 
anticipated to be paid in the future; that value is based on the growth rate of the company 
and the cost to borrow money - the weighted average cost of capital (WACC). The “chink” 
in the armor comes from anticipating growth rates and the cost of capital which are so 
volatile that they often defy prediction. Moreover, the economy may be in a phase when 
stocks are over or under valued, making empirical application less than viable. 

The reader is referred to a fundamental finance text to understand the concept of 
present value: the basic concept revolves around the knowledge that a dollar received in 
the present is worth more than a dollar received in the future, because the present dollar 
can earn interest. Any amount in the future is discounted by a factor of (1 / (1 + borrowing 
rate)number of periods in the future). In this case, the “borrowing cost’ is equated with 
the cost of equity. Thus, our growing dividends are discounted by one plus the borrowing 
rate multiplied to the power of the number of future periods. We sum all of the present 
values over the period of one growth rate and then add this figure to the present value 
derived from the next growth rate. 

PRICE =[ = DU+G1) / (14K) | +[ (DU+G1) / (1+K) ) x ((1+G2) / (K-G2))] 
The following table will itemize the variables. Of particular interest may be the function of 
‘“*T”. T is a command to do the calculation in numerical sequence until the number 


specified by ‘“‘N” is reached. For example, if N=3, then the respective denominators in that 
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1 2 3 
calculation will be in sequence: (1+K) ,(1+K) ,(1+K). The reader should also notice that 
(N — 1) represents the years of growth and should not confuse that figure with ‘‘N’’, which is 


one period after the number of years of growth is over or (Years of Growth + 1). 


Table 15-7 

SYMBOL EXPLANATION 

x A command to sum the sequence of 
calculations 

D The present dividend 

K The cost of equity 

N-1 The number of years that growth will 
occur at a specific rate (G1) 

T Starting at T=1, a command to do the 
calculation in integer sequence until "'N"' 
is reached 

G1 The growth rate that occurs during ''N - 
1" years 

N Number of Years of Growth + “1” 

G2 The growth rate that occurs after ''N - 
1" years 


Dividend discount models can be quite involved and complex, enumerating three or four 


different growth rates at a time. Approach these with caution. 
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16 
KIMBERLY CLARK - “TOO MUCH OF A GOOD THING” 


Economic Profit and Marginal Benefits Analysis 


The recession of 91-92 was followed by one of the longest bull markets in history. 
The speculative excesses that helped fuel the economy encouraged the issue of massive 
amounts of equity. Although profits were rising, optimism was rising faster, and the large 
issues did nothing to dilute an already overheated market. Once the bottom fell out in 
2001, shareholders (especially those who had invested heavily in NASDAQ stocks) were left 
holding the bag. Tech stocks that had been trading for over one hundred dollars a share 
could often be bought for less than ten dollars. In fact, as of this writing (2008), NASDAQ 
trades at about one-half its value in 1999. 
UNDERPINNING 1: POSITION IN THE BUSINESS CYCLE 

To those who saw this debacle coming, good investing sense led them into defensive 
sector stocks, mostly consumer staples, healthcare and household products, whose demand 
would outpace a lagging economy. Kimberly-Clark (KMB) was a large, well-known paper 
products company with more than thirteen billion dollars in revenue. Its beta of 0.44 made 
it a perfect candidate for portfolio rebalancing in place of higher beta tech and telecom 
equipment stocks. As a low beta household products company, it was positioned well in the 
business cycle - which is the first of four basic underpinnings that determines our 
investment analysis. Its profits were stable enough to take advantage of financial leverage, 
but its equity risk was low enough so that debt was not excessive; Kimberly-Clark could 
take on more leverage, especially in a low interest rate environment. 

The firm’s position gave it a favorable combination of cost and demand factors that 
would yield a strategic advantage; position in the business cycle is so important because of 


its integrative effect on all other factors. When a firm has the right combination of 
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operating and financial leverage the interface between sales and capital is strengthened. 


Hence, in a downturn, those firms with small but steady growth are less risky. 


UNDERPINNINGS 2,3, AND 4: OPPORTUNITIES FOR ANALYSIS 

Most firms are integrated with the greater economy through operating and financial 
risk. During each phase of the cycle, some firm will possess a combination of extraordinary 
factors that helps it dominate others, and when the economy changes, those factors recede. 
However, outside of sector rotation, there is little the analyst can do to predict a firm’s 
reaction to a changing market Without knowledge of the forces that move an individual 
company, our decisions will be limited to price and volume movements. Although 
macroeconomic conditions have the greatest impact on corporate activities, we need at least 
three other tenets to govern our analysis - a methodology that corroborates a firm’s 
possession of “favorable factors” if you will. The other three underpinnings are: shifts to 
an optimal capital structure; potential increases in comparative economic profit; and 
increases in sales and earnings potential. 

Researching corporate history for averages in capital proportions can be 
painstaking. There is no mandate that a company will perform at that average or that the 
average is even relevant given the contingencies in the current economic cycle; interest rate 
changes can shift the optimal proportion. However, certain patterns of leverage changes 
are correlated with performance, and any change in the probability of default is usually 
accompanied by a consequent change in stock price. Since default is a function of 
probability, it is quite difficult to configure the proper level of debt to equity 
deterministically; no two default functions are alike. For that reason, we rely on several 
measurements, realizing that the emphasis should be on detecting movement toward an 
optimal proportion rather than on calculating a decisive ratio. 

One of the corroborating techniques is to analyze economic profit for the potential 


to increase - which may not be so “esoteric” as it seems. When we invest on the basis of 
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earnings, we base our judgment on one variable - income - which is the projected outcome 
of coordinating costs, sales and type of industry. With economic profit analysis, we have an 
interaction of at least three variables which also represents the collective analysis of 
numerous components - beta, retained earnings, new issues and taxes. Our judgmental 
risk becomes diversified. We can be wrong about net income, for example, but precisely 
accurate about a rise in the cost of equity and still maintain some predictive capability. 
Statistically, we know that a large move away from the mean, will revert in the opposite 
direction because each industry sets a pattern for dividends, retention and the amount of 
equity a firm can safely issue. Balance sheets need to “balance’’, and we use that 
conformance to examine changes in economic profit that show shifts in a firm’s level of 
risk. 

Because of their inherent volatility, changes in sales and earnings are the most risky 
predictions that analysts will make ; most professional analysts will receive “‘guidance”’ 
from both their industry and target corporation. In capital structure analysis, we try not 
to make earnings forecasts ourselves, but will rely on consensus opinion to provide inputs 
for sensitivity analysis in economic profit models. We are much more concerned with the 
changing pattern of operating risk that occurs when sales and earnings change. And we 
attempt to integrate sales and earnings changes into marginal benefits analysis by treating 
them as risk factors. In any default model, earnings becomes the linchpin in determining 
how much debt is permissible; we recognize that maximizing earnings may increase risk to 
intolerable levels, creating a rebound effect that undermines growth in future periods. 
Thus, we attempt to observe sustainable levels, amounts that can optimize capital 
structure and yet create shareholder wealth. 

THE LEVERAGE STATE 

The student/investor may estimate Kimberly-Clark’s optimal target structure from 

the chapter on marginal benefits modeling. From that model, we “‘guesstimate” Kimberly- 


Clark’s target to be approximately 26 % long-term debt to capital, but recognize that the 
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constraints are artificial, especially in the realm of interest rates and capital. Nevertheless, 
we attempt to establish that Kimberly-Clark’s low risk stems from its proximity to the 
optimal capital structure and that only a high- risk move away from that target and then 
back again, would greatly appreciate the stock. Since this investment is a non-speculative 
portfolio rebalancing during a downturn, the parameters fit our needs perfectly. 

In a normal market, we might look for a firm who is about to enter a proportionate 
equity building cycle, a company that is going to lower its debt ratio while profits are 
increasing. In 2000, however, many firms were coming off of long stretches where funding 
was done primarily through retained earnings and equity issues that flooded the market 
with new stock. If the Federal Reserve begins to lower rates, those firms who can most 
afford new debt will have a big advantage; the cost of capital will be less expensive. Thus, 
Kimberly-Clark, whose profits have been exceptional and who hovers near an optimal 
capital proportion, would be a perfect choice for an investment. However, the importance 
of objective analysis cannot be underestimated; we need a breakdown of their current 
leverage state , and later, we must make an analysis of both EVA and marginal benefits. 

1. Operating Risk 

To establish a measure of operating risk, we use the firm’s operating momentum: 
(% A Operating Income / % A Sales) which gives an approximation of operating leverage. 
We also establish the five year geometric average growth which is 5.2 percent for operating 
income, and 6.33 percent for sales. This ratio of 5.2 / 6.33 equals 0.82 which is 
comparatively low. We then compare this figure to the most recent momentum figures for 


1999 and 2000. 
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Table 16-1 

Kimberly-Clark 

Year 1998 1999 2000 

Operating Income | 2320 2815 3203 

Sales 12298 13007 13982 
Operating 21.34 / 5.77 = 3.7 13.78 / 7.5 = 1.84 
momentum 

Change 1999 / 2000 -50.34 % 
Geometric Average 5.2 / 6.33 = 0.82 


Kimberly-Clark’s operating momentum has been buttressed by a high operating income 


which is in the process of reverting to its mean. The expectation of an economic downturn 


would further dim prospects for a higher income, and so we would expect a lower 


operating momentum and a smaller increase in EBIT. The tax effects of taking on debt, 


would be justified by the lower taxes paid on income and the potentially lower interest rate 


that would decrease capital costs. However, it is always a “‘crapshoot” anytime debt is 


raised proportionately; income must be increased enough to lower the probability of 


default or the firm can meander - with more debt making up the shortfall. 


Table 16-2 


2. Financial Leverage Ratio 


KMB Financial Leverage 


YEAR 1999 2000 
Interest Expense 213 222 
EBIT 2654 2844 
Financial Leverage Ratio | 1.087 1.085 
Change 1999 / 2000 -0.18 % 


Although the change in the financial leverage ratio was slight, it still reflects a 


smaller probability of default when all other factors are held constant. Despite the high- 
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interest rate environment of 2000, Kimberly-Clark moved to reduce this ratio; the higher 
EBIT allowed the firm to both increase its total amount of long-term debt (and tax 
advantages) and reduce its financial leverage ratio simultaneously. It is, however, 
necessary to observe the financial leverage ratio in the context of proportional changes in 
long-term debt. When the two move in opposite directions, more analysis is required 
because there is equivocation in both the movement of the cost of capital and in earnings; 
such anomalies represent a shift in balance and are difficult to interpret. For example, 
when a firm takes on zero coupon bonds, financial leverage ratios may decrease at the same 
time that debt becomes a higher proportion of capital; interest expense may be kept 
artificially low until a “day of reckoning”. In that case, the leverage state does little to 
reflect the inherent risk, and the analyst would properly depend more on economic profit 


analysis to make a determination. 


3. Proportion of Debt to Equity 


Table 16-3 

KMB Debt / 

Equity 

YEAR % LTD/ CAP | Long-term Stockholders' | Capital 
Debt Equity 

1999 27.44 1926.6 5093.1 7019.7 

2000 25:15 2000.6 5767.3 7767.9 

1999 / 2000 - 6.15 % 

Change 


A nine year average showed that Kimberly-Clark’s average long-term debt to 
capital was 23.35 %. The approximately 26 % optimum that we determined from 
marginal benefits analysis is a “ball park” figure based on averages from the past five 
years. Thus, the movement to 25.75 % appears to be in the “right” direction, but the 


margin of tolerance is so small that we need to depend on other measurements to confirm 
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it. From a business cycle perspective, taking on less debt when interest rates are high 
encourages optimality because more income is freed for shareholders in the form of 
dividends or stock buy backs, and less is paid out in more expensive interest. The higher 
amount of retained earnings becomes the source for funding, but must be accompanied by 
a low cost of equity to be effective. Without knowledge of EVA and the cost of equity, any 
analysis would be incomplete. Nevertheless, we can begin to classify the investment itself - 
very low risk with a high probability of exceeding the return on a ten year treasury note. 
4. The Assets / Capital Ratio 

The importance of this indicator cannot be dismissed. Raising short-term debt can 
be a temporary substitute for long-term funding in periods of uncertainty; firms who 
would otherwise raise long-term debt delay purchases and new projects until trends begin 
to unfold. The asset to capital ratio helps in at least four other ways: 
¢ a) It signals a potentially greater return on capital 
¢ b) It may signal an increase in free-cash flow 
¢ c) It may help limit the amount of external financing by covering “shortfalls’ in the 

capital budget. 

¢ d) It may signal greater vendor activity and potential sales increases. 
Since Kimberly-Clark raised this ratio from a position of strength (close to an optimal 
capital structure), it can only be viewed as a “plus” and not the insolvency measurement 
that might occur in leaner times. Kimberly-Clark raised its assets by 12.98 percent and 
capital by 10.66 percent; the increase in assets to capital was minimal and probably was not 
great enough to cover any capital shortfall. With such proximity to its optimal capital 


target, there was simply no need to use this ratio as an adjunct. 
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Table 16-4 


Assets / Capital 

YEAR Assets Capital Assets / Capital 
1999 12816 7019.7 1.83 

2000 14480 7767.9 1.86 


CHANGES IN ECONOMIC PROFIT 

Despite a move to lower risk with greater equity, the requirements to improve EVA 
are stringent; a firm needs the correct amount of equity in the domain of two other 
variables - the cost of equity, and net income. Observe the following comparison for 


percentage increases to better gauge the situation: 


Table 16-5 

Percentage 

Changes 

YEAR Net Income Percentage Stockholders' | Percentage 
Change Equity Change 

1999 1668 5093.1 

2000 1801 7.97 % 5767.3 13.23 % 


In the last section, we described capital as a 10.66 percent change, and now we can contrast 
it with the change in equity which was 13.23 percent. Already, we can see that potential for 
an EVA increase is greatly diminished, because we would most likely need a decrease in the 
cost of equity to accomplish it. However, the cost of equity will always be raised toward the 
end of a business cycle, not only because the market is ““overheated”’, but because the 
Federal Reserve raises rates to combat inflation; even a near risk-less stock will undergo a 
percentage cost of equity increase Thus, we have a set-up for the “perfect storm’: the 
company does everything right, but the situation is untenable because retained earnings 
have built up to a high level right at a point where they are most expensive (comparatively). 


THE EXTREME CONSENSUS METHOD 
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To obtain a cost of equity figure, we utilize what this author terms “‘the extreme 
consensus method”. The chain of logic for this combination is as follows: both the “rule of 
thumb’’, E / P method and the Gordon model can be derived from the same equation of P = 
D1/(K—G). When used alone, the cost of equity for the Gordon model would reduce to 
(D1 /P)+G. If we make the assumptions that “G”, or growth, is the product of return on 
equity (ROE) and retention, and we equate the cost of equity with ROE, then ROE would 
reduce to E / P when both the book price and market price are equal. However, in the 
Gordon model, price makes a small difference in the cost of equity, while in the E /P 
method it is a determining factor. In reality, the two methods produce extreme 
comparative costs which are hypothetically linked by the difference between market and 
book values. If we average the two percentages, we can get a fairly comprehensive idea of 
what the cost of equity actually is, and more importantly, a gauge of risk. The relationship 
between the component parts of each method is stable and will display changes in equity 
risk when the measure ascends. The Gordon model is more fundamentally driven because 
of its dependence on the book values, net income and stockholders’ equity. On the other 
hand, E/ P is quite like its inverse, ‘““P / EK”: it is volatile and difficult to interpret and yet 
depends on the market. Together, the two methods form a unique consensus: both market 
driven and dependent on internal dynamics, but originally formed from the same function 
(with assumptions). 

1. Gordon Model Determinations 

To make determinations with the Gordon model, we need three measurements: 1. 
An average of growth over the past five years to be determined by the product of ROE and 
retention. 2. Prospective dividend growth for 2000 (already known) and 2001. 3. An 


average price to compare with that dividend for the years, 1999 and 2000. 
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Table 16-6 

1999 Growth 

Year Retention Ratio ROE Growth 
1995 1 0.001 0.001 
1996 0.63 0.345 0.2174 
1997 0.39 0.205 0.0799 
1998 0.54 0.244 0.132 
1999 0.67 0.371 0.249 
Average 0.1349 
Table 16-7 

2000 Growth 

Year Retention Ratio ROE Growth 
1996 0.63 0.345 0.2174 
1997 0.39 0.205 0.0799 
1998 0.54 0.244 0.132 
1999 0.67 0.371 0.248 
2000 0.68 0.322 0.2257 
Average 0.1806 


Next, an average range price is determined for the purpose of deriving an E / P figure and 


for input into the expected dividend yield, “D1 / P’”’. The average price in terms of range 


may be better than the mean as an indicator of the potential distribution of a stock because 
volatility is expressed throughout the range. Few people buy low and sell high and 


investors tend to buy spasmodically, increasing volume as a stock climbs higher. However, 


earnings are accumulated throughout a period, and it may be more proper to match the 


end of period price with the end of period earnings figure. A strict fundamentalist would 


certainly choose the latter method, while an analyst who was fixated on the process of 


change would pick the average range method. 


Table 16-8 


Average Range 
Price 


YEAR LOW HIGH AVERAGE 
1999 44.31 69.56 57.185 
2000 42 73.25 57.625 


Since our hypothetical analysis begins in 2000, we have already obtained a 
prospective dividend figure for 1999 - the actual dividend of $1.08, paid in 2000. To obtain 
an expected dividend for 2001 that will be applied to the year 2000 (the next expected 
dividend), we need to extrapolate a growth rate and multiply it by the actual current 
dividend. We need three pieces of data to obtain this rate: the current dividend, the 
dividend five years ago and the number of years between five years. In respective order, 
they are:$1.08, 0.92, and 4. We then make a ratio out of the dividends and use the inverse 
of four (1 / 4) as an exponent: (1.08 / 0.92) ve = 1.0408 which becomes the growth rate 
multiplier. Growth extrapolation tends to work well with dividends because firms pride 
themselves on steadiness. The expected dividend for 2001 is $1.08 (1.0408) = $1.12. We 
now have two next expected dividends: $1.08 which is the next expected dividend for 1999, 
and $1.12 which is the next expected dividend for 2000. The D1 / P figure for 1999 is thus, 
1.08 / 57.185 = 1.89 % and for 2000, it is 1.12 / 57.625 = 1.94 %. These figures are then 


added to the respective ROE figures to complete the Gordon model: 
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Table 16-9 

Gordon 

Model 

Year Next Yield (D1 / Growth (ROE x EQUATION Expected 

P) Ret.) Rate 

1999 0.0189 0.1359 0.0189 + 15.49 % 
0.1359 

2000 0.0194 0.1806 0.0194 + 19.96 % 
0.1806 


2. “Rule of Thumb’, Earnings to Price or E / P Determinations 


Once the Gordon model calculations are completed, the rest of the method is 


remedial. We merely match earnings per share for the year with the mid-range price. 


Table 16-10 

E/P Analysis 

Year EPS Mid-range Price E/P 

1999 3.09 57.185 3.09/57.185 = 5.4 
% 

2000 3.34 57.625 3.34/57.625 = 5.8 
% 


In a normal analysis, the CAPM would be used to derive a cost of equity. However, with 
non-growth stocks that are relatively stable (most DOW components) the student/investor 
should observe that extreme consensus is a viable option. The objective methodology is 
that which best captures both the changes in the market, and the internal dynamics of the 
firm simultaneously. The combination of the market derived E / P and the book value - 
driven Gordon model can create a working cost of equity because they are functionally 


related. 


3. Create a Cost of Equity 


We now average the two figures for each year and compare: 
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Table 16-11 

Cost of Equity 

Year E/P Gordon Model | EQUATION Cost of Equity 
1999 0.054 0.1549 (0.054+0.1549)/2 | 10.45 % 

2000 0.058 0.1996 (0.058+0.1996)/2 | 12.88 % 


Higher interest rates, greater volatility, and an over-heated market pushed the cost of 


equity up in 2000. Comparatively, Kimberly-Clark’s low beta, low probability of default 


and adherence to a target capital structure were a saving grace. However, as we shall 


observe in the next section, even the best companies may have limited options when 


constrained by the sequential economic decline of companies around them. At these times, 


it may be better to move “‘sideways” than either up or down. 


ECONOMIC PROFIT 


At this juncture, the calculation of the capital dynamic is remedial; we merely plug 


in the numbers: Net Income - [(% Cost of Equity)(Stockholders’ Equity)]. 


Table 16-12 

Economic Kimberly- 

Profit Clark 

Year Net Income Cost of Equity | Stockholders' | Capital 
Equity Dynamic 

1999 1668 0.1045 5093.1 1135.77 

2000 1801 0.1288 5767.3 1058.17 

Change - 6.8 % 


1999/2000 
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In the chapter on economic profit optimization, we stipulated that earnings are the 
liberating force for equity. Hindsight can give us an idea of what the maximum equity 
could have been given the same increase in net income. OLD EVA = New Net Income - 
[(New % Cost of Equity)(X)]. We solve for “X.” 1135.77 = 1801 - [(0.1288)(X)]. Then ‘X” 
= 5164.82 

Thus, Kimberly-Clark would have increased economic profit with a maximum equity 
increase of only 71.72 versus the 674.2 that actually occurred: (5164.82 - 5093.1 = 71.72), 
(5767.3 - 5093.1 = 674.2) 

Was the 71.72 feasible? Absolutely not. To fund existing sales, Kimberly-Clark 
must raise a minimum amount of new capital. If the additional 748.2 that was raised is 
going toward projects with a positive net present value, there was no way that the firm 
should ration capital to make a “paper profit’. From the net income side, we can 
determine the shortfall by using the same sensitivity analysis and making net income the 
“X” variable: 1135.77 = X - [(0.1288)(5767.3)], X = 1878.59. Thus, a 78 million dollar 
increase in net income would have provided the impetus for a greater increase in economic 
profit. 

Given the higher cost of retained earnings and the possibility of an economic 
downturn looming on the horizon, it is probable that Kimberly-Clark may have raised 
much more capital than required. A superficial examination indicates that nearly all of its 
expanded sales could have been funded with less retained earnings. However, raising the 
payout ratio would have committed the company to future dividend payments that may 
have been unwieldy, and would have impeded financial flexibility. Declaring a special 
dividend would have diminished retention, but the best defense was the route that 
Kimberly-Clark actually took: they began a series of share buybacks that not only 
diminished the book value of equity, but took shares off the market as well 


TOO MUCH OF A GOOD THING 
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And herein lies the problem of boom and bust cycles. With record sales and profits, 
Kimberly-Clark was “victimized” by the economic reality of an over-heated market. The 
cost of equity skyrocketed because investors were attracted to higher profits, buying up 
shares and increasing the demand for equity. The ‘internal’ financing that Kimberly- 
Clark was implementing through retaining earnings was subject to the same market 
turmoil as other sources of funding; it was only as cost effective as comparisons would 
allow. Since Kimberly-Clark was growing earnings at a 7.97 percent pace and not the 
12.64 percent that was needed, the market did not reward the firm with a stock price 
increase. However, the firm had such a solid foundation, that its stock did not decrease 
either - and represented a low risk component in any portfolio. 

The capital dynamic proved to be a valid measurement of corporate risk. While it 
did little to indicate movement toward an optimal capital structure (the firm was almost 
there) it reflected the high price of equity and the interface with the greater market. It also 
reflected the need to compensate shareholders with some compendium of benefits rather 
than retain earnings at a high price. Since EVA was so high in 1999, there was little that 
Kimberly-Clark could do in 2000 to increase it. The return on equity was over 37 percent 
in 1999 versus the still very high 33 percent in 2000. While some companies do commit 
financial management to risk-less, stable, increases in EVA, many factors (interest rates, 
type of industry, market) are so uncontrollable that any improvement in the measurement 
becomes the goal, rather than some specific amount. Kimberly-Clark managed the 
situation as it arose, avoiding some of the speculative excesses of its peers. Companies can 
and do get “‘painted”’ into corners. Historic allocations of capital, timeliness in the business 
cycle, and honoring contractual demands can all stymie the best intentions of management. 
MARGINAL BENEFITS ANALYSIS 

No default model is perfect. While most models cover major variables like assets 
and income, each is developed in a different period which determines the overall effect of 


each variable. Thus, a model developed in the 1970’s might emphasize asset values and 
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inflation, while a model created in 2008 would emphasize sub prime exposure. The better 
generic models (Ohlson, Shumway, Altman, Merton KMV) will agree within a few 
percentage points as to the probability of default but will not evince the same amount of 
accuracy throughout the entire range. They are accurate enough to detect large moves in 
the probability of default which is their primary purpose. As with the cost of equity, the 
user must have: 1) some tolerance for imprecision as the derived figure is an estimate and 
not a decision tool. 2) corroborating methods and analysis that confirm a finding and 3) 
the ability to observe change in the measurement. 

As in the economic profit analysis, the years 1999 and 2000 were compared by 
entering the necessary fundamentals into a function. We measured the cost of bankruptcy 
and the inherent tax advantages in the decision to use debt by forming a marginal benefits 
equation. We then observed any improvement when the subsequent period measurement 
was larger than the initial. 

The slight changes in marginal benefits, economic profit, and the market price of 
the stock confirm the correlation value of the measurements. In effect, the difference 
between the measurements was slight enough to be inconclusive but matched the 
performance of the company - tentative but stable. The state of the company seemed to be 
in a “holding pattern” that would neither confirm nor deny it as an investment vehicle. 
However, at the juncture of 2000 - 2001, the soundest judgment was to seek a stock that 
would minimize risk, and Kimberly-Clark fit that bill 
BASIC METHODOLOGY 

For detailed information, see the chapter on marginal benefits analysis. The 
student/investor sets up a function that equates the product of long-term debt and the tax 
rate, with the product of a projected amount of loss and the probability of default. The 
function maximizes when the incremental change on both sides is equal to zero. This is the 
point where the first derivative of the function is equal to zero and is the prime 


determinant of an optimal capital structure. However, we can gauge year to year 
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improvement simply by observing whether next period’s marginal benefits are larger than 
the initial period’s. Moreover, we can also test the marginal benefits of interest in the same 
function and use the result as the numerator in an immediate benefits ratio. When we 
divide this number by the original marginal benefits figure, we can look for improvement; 
an estimated optimum occurs when the ratio is maximized. 

In essence, we have two functions to look at: 
1. [(Long-term debt)(Tax Rate)] - [(Probability of Default % )(Amount of Loss)] = X1 
2. [Interest Expense)(Tax Rate)] - [(Probability of Default %)(Amount of Loss)] = X2 
We look for improvements in X1, but more significantly, we look for an improvement in X2 
/ X1. In certain cases, the tax advantages of interest expense will be less than zero which 
will signify that the company should not have debt. 
TAX BENEFITS FOR KIMBERLY-CLARK 

The tax benefit calculations for Kimberly-Clark are the most remedial, requiring 
multiplication of the tax rate and the amount of long-term debt. The calculation is 


replicated with interest expense. 


Table 16-13 

Tax 

Benefits 

Year Tax Rate Interest Long-term | (Tax)(Interest) | (Tax)(Debt) 
Expense debt 

1999 0.3 213 1927 63.9 578.1 

2000 0.29 222 2000.6 64.38 580.174 


AMOUNT OF LOSS FOR KIMBERLY-CLARK 


Creating a generic amount of loss for input into a bankruptcy cost is a purely 


experimental endeavor. Since the word “‘loss”’ is subjective, there is room for 


interpretation, but each default is a legal construct with unique requirements. Our 
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construction of a “‘loss’’ is based on the loss to shareholders above a tangible asset value 
which is assumed to be the property of creditors. 

The construction of this function is (1-(Tangible Book Value / Market Value)) 
(Number of Shares Outstanding x Market Price per share). Tangible book value is 
constructed by subtracting all intangible assets, goodwill and unamortized debt from 
assets, and then dividing by the number of shares outstanding. The market value per share 
is determined by the same method as in previous sections; it is an average between the low 


stock price and high stock price for the year. 


Table 16-14 
Amount of 
Loss 
Year Tangible Market Number of Amount of 
Book/sh. Price/sh. Shares Loss 
1999 7:12 57.185 539.8 27025.09 
2000 7.04 57.625 539.22 27276.443 


THE PROBABILITY OF DEFAULT 

Most default probabilities are very good indicators of risk, but few will be both 
accurate and flexible enough for capital structure modeling. The unique requirements of 
capital structure are variables that emphasize the consequences of increasing debt by 
allowing solution for long-term debt or equity. In effect, we need an algorithm which will 
curve upwards, displaying increasing risk at an increasing rate, and yet optimize in the 
domain of earnings. 

The Zmijewski model is simple to apply, and although there are more accurate 
default algorithms, few possess the inherent flexibility of this model. In an experimental 
mode, it works well. The basic logic behind the function is that the product of parameters 
and fundamental ratios forms the logarithm of a probability of default. We algebraically 


eliminate the logarithm and solve for the probability. Thus, Ln [P1 / (1-P1)] = X1B where 
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P1 is the probability of default, X1 are the fundamental ratios, and B are the coefficients of 
the algorithm. To obtain a probability, we turn the equation around and input Pl =1/1+ 
EXP [-XB], where we give negative values to the fundamental ratios. The following table 


contains a definition of the fundamental ratios and the coefficients of the algorithm. 


Table 16-15 
Zmijewski Default 
NAME FUNCTION COEFFICIENT 
TL/TA Total Liabilities / Total 6.384 
Assets 
CA/ CL Current Assets / Current | 0.069 
Liabilities 
NI/ TA Net Income / Total Assets | -1.06 
Intercept NONE -9.479 
Table 16-16 
Kimberly- 
Clark 
Year TL/TA CA/CL NI/TA Default 
Probability 
1999 0.45045 0.92616 0.13015 0.00126 = 
0.126 % 
2000 0.45405 0.8286 0.12438 0.00129 = 
0.129 % 
THE COST OF BANKRUPTCY 


To calculate our experimental cost of bankruptcy, we multiply the amount of loss by 
the probability of default. The result would be a figure that the shareholders would lose in 


the event of liquidation of assets. 
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Table 16-17 

Kimberly-Clark 

Year Probability of Amount of Loss Cost of 
Default Bankruptcy 

1999 0.00126 27025.09 34.052 

2000 0.00129 27276.443 35.187 

MARGINAL BENEFITS 


The primary objective in comparative analysis is to test whether the tax advantages 
have grown relative to bankruptcy costs; each bankruptcy cost is subtracted from each tax 
advantage and the periodic figures are compared. With the Zmijewski algorithm, we can 
also observe whether the immediate tax effects of interest are growing in comparison to the 
overall tax advantages of debt. Some algorithms will not permit this calculation, but the 


Zmijewski fundamentals optimize in that domain - where this ratio is maximized. 


Table 16-18 

Kimberly- 

Clark 

Year Tax Bankruptcy | Marginal Interest Interest / 
Benefits of | Costs Benefits Benefits Debt 
Debt Benefits 

1999 578.1 34.052 544.048 29.848 0.05486 

2000 580.174 35.187 544.987 29.193 0.05357 


The interest benefits were derived by subtracting bankruptcy costs from the tax 
advantages of interest (63.9 and 64.38 for 1999 and 2000 respectively), while a ratio was 
formed by dividing this figure into the marginal benefits of debt. 

As would typify a company that is hovering around an optimal target, there is little 


change in default, tax benefits or the amount of loss. All indications from both economic 
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profit and marginal benefits analysis would point to the necessity of moving away from an 
optimal target to seek more risk - if indeed Kimberly-Clark wanted to appreciate its stock. 
However, staying at the target would provide minimal risk with the possibility of special 
dividends and buybacks as well as the natural appreciation of the regular dividend. Such 
strategic decisions cannot be taken lightly because future prospects need to be weighed 


against the potential temporary diminishment of shareholder value. 


CONFIRMATION 

As corroboration of our findings, perhaps no default measurement has stood up 
better than Altman’s Z score. Its linearity makes it untenable for use in capital structure 
models, but as a simple measure of changing risk, it is unsurpassed. A ‘Z” Score is the 
summed products of ratios and coefficients where a larger score is better because it 
indicates a lower probability of default. Any increase in Altman’s Z Score can be matched 
with corresponding default probabilities from other methods to see if they confirm one 
another. 
ALTMAN’S Z SCORE: BOOK VALUE VERSION 

The standard Z score is set for market values and is widely available. However, 
market values get inflated, and so the book value version is more conducive to observing 
the effect of capital structure variables. We merely plug in fundamental ratios and then 
add up the score. The basic function is: 0.71(X1) + 0.847 (X2) + 3.10 (X3) + 0.420 (X4) + 


0.998 (X5). The following table describes the component ratios: 
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Table 16-19 


ALTMAN'S Z SCORE COMPONENTS (BOOK VALUE VERSION) 


X1 = Working Capital / Assets*** Working capital is current assets minus current 
liabilities. 


X2 = Retained Earnings / Assets 


X3 = EBIT / Assets 


X4 = Book Value of Equity / Book Value of Liabilities 


X5 = Sales / Assets 


Even if each element in the numerator stays strong and stable, increasing debt will 
increase each denominator leading to a lower Z score. In the year of a debt issue, tax 
benefits will balance the increase in default probability, but greater risk occurs in the next 
period; if earnings do not improve enough to increase their respective numerators, a large 
amount of assets will remain under performing Without a new infusion of debt, there will 
be no tax benefits to counteract the change in default probability and the result will be a 
stock that falters. Although a firm can issue more debt in subsequent periods, the firm 
must begin paying back and lowering the proportion of debt to equity. At this point, the 
risk / return ratio for the investor rises because the firm can either wallow in low 
profitability - if the wrong projects have been implemented - or begin paying off rapidly 
and increase its stock price. Thus, the Z score is both mathematically sound and integrated 


with capital structure theory. 
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KIMBERLY-CLARK’S Z SCORE 


Table 16-20 

1999 FUNDAMENTALS AMOUNT 
Working Capital -284 
Retained earnings 6764.6 
EBIT 2654 

Book Value of Equity 5093.1 
Book Value of Liabilities 5772.6 
Sales 13007 
Assets 12816 
Table 16-21 

2000 FUNDAMETALS AMOUNT 
Working Capital -784 
Retained Earnings 7982 
EBIT 2844 

Book Value of Equity 5767.3 
Book Value of Liabilities 6574.6 
Sales 13982 
Assets 14480 
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Table 16-22 


Kimberly- 


Clark Z Score 


YEAR (X1) (X2) (X3) (X4) (X5) ZScore 


1999  -0.022 0.528 0.207 0.882 1.015 2.4567 


2000 -0.054 0.551 0.196 0.877 0.996 2.364 


For the year 1999, the number 2.4567 can be compared with 2000’s number, which 
declined to 2.364, indicating a higher probability of default. The student/investor will 
notice that Altman’s figure agrees with Zmijewski’s, evidencing slightly more risk. 
INVESTMENT CONCLUSION 

Kimberly-Clarks financial acumen is admirable. They know how to gauge risk. 
However, in order for the stock to appreciate, they need to make a move away from the 
optimal target and then back again. If it seems unusual not to take the risk needed to 
appreciate the stock, consider the timing of such a move - at the beginning of a downturn. 
The firm is correct to play it conservatively which makes it an attractive addition to any 
portfolio. The “‘plan of the day” in early 2001 was to diminish risk, and few companies 


would accomplish that better. 


(Back to Table of Contents) 
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APPENDIX: EXTRAPOLATED RISK - When “Normal” is too risky 

Investing on the basis of forecasts is tenuous. However, if the investor can adapt a 
contingency plan to each forecast, and recognize its inherent fragility, he or she will have 
more options and greater success. Businesses that adopt a contingency plan are flexible 
enough to “shift gears” when conditions change and therein lies the secret of corporate 
longevity; contingency planning will help diversify a firm’s actions and lowers its overall 
risk 

When we use the geometric mean to extrapolate the three components of the capital 
dynamic, we are not forecasting per se. We are following the trend line formed over a 
number of periods and determining the risk to economic profit. When we compare that 
risk to other companies, we are merely stating, “This is the risk to economic profit if things 
keep going as they are.” Thus, it is purely a mathematical exercise devoid of numerous 
outliers such as sector rotation, the economy, or the cost of capital. However, some firms 
create an environment where economic profit cannot grow, and it is in these cases that 
extrapolated risk is valuable; too much equity issued at too high a price will show up as a 
trend that can cripple the capital dynamic. At this point, the firm must overhaul its capital 
structure through acquisitions, stock buy backs or even divestiture 

Just as we extrapolated next year’s dividend in the Gordon model, we can find a 
trend line for net income, capital, and stockholders’ equity. Since the cost of equity is less 
affected by company trends, we leave it as is. However, the correlation between capital, net 
income and equity is very high; the interaction between retained earnings, additional 
equity, and capital formation is quite strong. We look at each element over a five year 
interim. If we spot a bad earnings year as either the first or last year in the period, we drop 
that figure and use a more typical year; again, the emphasis is not on precision but to 
produce a growth figure that encompasses the trend in that element. 

The construction of the geometric mean is simple. We make a ratio out of the last 


year in the trend (current) and divide it by the first year (five years ago). We then use the 
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inverse of the number between periods as an exponent. This figure is a growth factor. If 
we subtract ‘1’ we obtain an average yearly percentage growth. In the case of a five year 
period, the number between periods is four and the inverse would be 1 / 4 or 0.25. If the 
period were ten years, the number between would be nine with an inverse of 1 / 9 or 0.1111. 
The student/ investor needs a calculator to use the fractional exponent. The growth 
function is: (Current Number / Number X periods ago) ee 

At this juncture, we plug in a company’s figures into the geometric mean function and then 
do a capital dynamic calculation on the extrapolated figures, leaving the cost of equity as is. 


To obtain a risk calculation for comparison, we divide the extrapolated cost of equity into 


extrapolated net income; this figure is the comparative capital dynamic for that company. 


Table 16-23 

Kimberly- 

Clark 

Year Net Income Stockholders' | Capital Cost of Equity 
Equity 

1996 1404 4483 6222 N/A 

2000 1801 5767 7767.6 0.1288 

Table 16-24 

FUNDAMENTAL FUNCTION GROWTH FACTOR 

Net Income (1801 / 1404)‘0.25 1.0642 

Stockholders' Equity (5767 / 4483)40.25 1.0649 

Capital (7767.6 / 6222)%0.25 1.057 


The extrapolation of the capital dynamic: 1801(1.0642) - [(0.1288)(5767)(1.0649)] = 
1916.62 - 790.99 = 1125.63. The risk measurement is 1916.62 / 790.99 = 2.423 
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The current capital dynamic is 1801 - [(0.1288)(5767)] = 1058.21, with a risk factor 
of 1801 / 742.79 = 2.424; a virtual tie that is described by the rate of growth of net income 
and equity. If the cost of equity goes down in 2001, the economic profit may rise. 

A second implication of the analysis is the rise in long-term debt. We multiply the 
growth factors by the fundamentals for capital and equity and then subtract to obtain an 
extrapolated figure for debt. If capital is growing faster than equity, the firm is taking on 
debt, and an extrapolated figure provides information on what a “normal” increase would 
be. 

Table 16-25 


EXTRAPOLATED LONG-TERM DEBT 


Extrapolated Equity = 5767 (1.0649) = 6141.28 


Extrapolated Capital = 7767.6 (1.057) = 8210.35 


Capital - Equity = Long-term debt = 2069.07 


Without reference to many other figures, debt is not an absolute measure of risk, but we 
can at least observe what a “normal” increase would be. And that is the crux of 
extrapolation - to observe what is normal, and decide whether “normal” may be too risky. 
The technique is more applicable to low risk, low beta firms who have steady incomes (like 
Kimberly-Clark). However, most firms desire a stable equity because the market price of 
the stock will be some multiple of the book value and stability helps maintain the 


difference. 


(Back to Table of Contents) 
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FULL STEAM AHEAD: AN ANALYSIS OF CONOCOPHILLIPS, 
2002 - 2006 

When a firm has earnings that are accelerating much faster than the market rate, 
the measurements are forthright; performance is captured in both financial statements and 
stock charts. However, signs of incipient and sustainable growth are more elusive. The 
risks of growth after Phillips Petroleum merged with Conoco in 2002 were apparent. 
Investment success was not guaranteed in an economic environment plagued by both 
recession and the preparation for war in the Middle East. While the price fluctuations of 
any natural resource can cripple commodity related businesses, volatility in the oil market 
causes comparatively more risk. Not only do shortages have far reaching macroeconomic 
consequences, but an oil glut creates less competition within the industry itself - and 
ultimately, less profit. Consequently, hedging oil related commodity prices is an important 
part of the business. As oil prices rise, industry players want to “lock in’ a lower price and 
may profit from these decisions. Any threat to supply, whether it is it from OPEC, or the 
war in Iraq, will propel futures prices upward. However, nothing prepared investors for 
the steep rise in oil prices that were a combination of both political risk and global demand 
after the war started. That ConocoPhillips would establish itself as a premier player in an 
industry that would dominate an entire business cycle was simply unforeseeable. 
THE CONTEXT 

Rarely do we have a chance to associate a specific company with the performance of 
an entire business cycle. By observing capital structure decisions from trough to peak, the 
student/investor can correlate individual corporate behavior with the forces that work on 
the greater economy. Most cycles are distinguished by the interspersing of several sectors, 
each of which dominates one or two phases. Inevitably, the fall from grace occurs when 


capital costs begin to eclipse earnings, and the next sector to have earnings acceleration will 
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be the “rising star’. In the case of the merger between Phillips Petroleum and Conoco in 

2002, the meteoric rise in earnings was punctuated by five years of solid risk management 

that exploited a growing economy. Several risk related “hurdles” were deftly handled by 

ConocoPhillips: 

¢ 1. ConocoPhillips was formed in the aftermath of the 911 attacks and increased 
tensions in the Middle East. For lack of a better word, the stock market “crashed” in 
2001 and 2002, leaving a recession trailing behind. Equity based companies were 
especially hard hit. 

e 2. The Federal Reserve began to lower the federal funds rate to levels not seen in fifty 
years. On the other hand, Phillips Petroleum did not have excessive debt on its balance 
sheet, nor had they issued a lot of equity as some companies did in the late 90s. 

¢ 3. Oil prices began to rise well beyond the point warranted by the risk in the Middle 
Fast. In fact, India and China were to become major economic players on the world 
stage and emerging markets began to grow at a furious pace. The demand for oil was 
no longer an isolated domestic concern. 

¢ 4. Oil became a political issue. To say that the oil companies had “friends” in 
Washington may be an unfair criticism or an understatement depending on to whom 
one speaks. However, public outcry about “Big Oil’’ became large enough to warrant 
post-Katrina hearings in Congress. In fact, the former assistant Secretary of State sat 
on the Board of Directors at ConocoPhillips. 

Oil companies manage risk as well as the best financial institutions simply because the 

nature of the business is so speculative. Exploring for oil is perhaps the archetypal risky 

business and calls to mind such images as Texas wildcatters and “instant” wealth. For 

ConocoPhillips, the risks were far more complicated than mere speculation: they had to 

foresee the economic recovery that was foreshadowed by a surging stock market in March 

of 2003. Secondly, they needed several plans to negotiate through the risk of Middle East 


turmoil: a plan, for example if oil were to be shut off - the worst case scenario. Any 
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extremes in price would entail more risk because changes in demand would have an 


exaggerated effect on variable costs on the upside or alternatively, on unused capacity if the 


recovery were short-lived. 


The economic recovery that began in 2003 was classic in many ways; the Federal 


Reserve lowered interest rates, and the firms that could most afford debt took advantage of 


lower capital costs. In the “normal’’ sequence, low beta stocks began to recover followed 


by riskier consumer discretionary stocks. However, this recovery was more unusual than 


others in several respects: 


1. Employers were slower to hire, and there was little wage/price pressure at the 
anticipatory level. Workers did not cause higher inflationary expectations and 
employers did not “bid up” the price of wages. The crux of this anomaly lies in the 
alternatives proffered by a global economy. Not only were illegal immigrants 
competing for low wage jobs, but information service jobs moved out of the country; a 
computer glitch can be fixed from India as well as from San Francisco. Moreover, 
manufacturing jobs moved to China where inexpensive labor could make a widget, and 
then send it back to the United States. 

2. The Federal Reserve lowered interest rates to historic lows and then kept them 
there. This was a real estate speculator’s dream. Interest sensitive stocks took off with 
housing leading the way. Anybody with a mortgage was refinancing at a lower rate. 
When housing prices soared, the bubble began to burst because corporate earnings 
could not provide the equilibrium that would match higher home prices with worker 
income. A chain reaction occurred that became “the credit crunch” of 2007-2008 with 
a combination of high rates of foreclosures, defaults on loans, and housing derivatives 
(collateralized debt obligations or CDOs) that were worthless. 

3. The government went on a spending spree. In order to pay for the war in Iraq, the 
United States government floated large bond issues to China and ran up huge deficits 


simultaneously. In the mean time, the dollar sank to comparative lows. When 
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multinational “profits” were translated from an ascending currency to one that was 

depreciating, earnings were inflated above their true productive value. Additionally, 

the U.S. export market picked up, not on the qualitative basis of better products and 

services, but because the dollar was at an all time low, and American goods were a 

relative bargain. 
The stage was set for a recovery and expansion that were highly skewed. All sectors in the 
economy did not participate nor did the entire working population. Some areas, like 
Michigan, remained depressed throughout the “recovery”. On the other hand, areas of 
heavy construction like Las Vegas profited enormously from the housing boom. In fact, the 
economy favored two sectors throughout the business cycle - oil and housing - while others, 
like newspaper publishing., began to fall by the wayside. While such cyclical dominance 
does not bode well for the respective futures of these industries in the next cycle, their 
collective response to a changing economy was integrated into specific capital structure 
decisions that positioned them so well. ConocoPhillips may have been in the “right place at 
the right time”, but it was the foresight to manage risk that allowed them to continue to 
profit. 
THE DECISION 

The decision to merge Phillips Petroleum with Conoco was a masterpiece of both 

timing and operating synergy. The greater risk in the oil industry was thwarted by 
counterbalancing it with less risk as a merged company. If the student/investor will 


observe just three fundamentals from this period (2001-2006), the case can be made: 


Table 17-1 

YEAR 2001 2002 2003 2004 2005 2006 
OP. 4937 4953 12638 18713 28297 36704 
Income 

Sales 25030 57201 105097 136916 183364 183650 
Assets 35217 76836 82455 92861 106999 164781 
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The 2001 figures are for Phillips Petroleum alone. Besides the tremendous surge in growth 
after merging with Conoco, notice that Phillips’ operating margin in 2001 was 19.72 % (Op 
income/ Sales). On the other hand, in 2005, at the peak of growth, it was only 15.43 %. 
Asset turnover (sales/assets), however, was just 0.7107 in 2001, while it was 1.714 in 2005, 
almost two and one half times as large. What happened? The character of the merged 
company was radically different than the old Philips Petroleum. With a small sacrifice in 
marginal profit, the merger decreased the capital intensity ratio (Assets/Sales) requiring 
less fixed assets per dollar of income generated. This increased productivity created a 
more even cash-flow, allowing greater flexibility in funding but without changing the 
leverage characteristics toward greater use of debt. In effect, the ConocoPhillips merger 
increased return, but reduced risk which is a rare and formidable combination. 

One benchmark of any investment is the time it takes to return it. When any 
company purchases a large amount of assets, there is usually a lag between the integration 
of those assets and profitability. It is at this stage, that stock prices decline or become 
stagnate because capital is tied up in a project with little current yield. In the case of the 
ConocoPhillips merger, the returns were almost immediate. By the fourth quarter of 2002, 
operating income was surging, setting the newly formed company up for more profitability 
to follow. In fact, ConocoPhillips ‘“‘recovery”’ almost perfectly coincided with that of the 
greater economy. Had the lag between asset purchase and profitability been a year or two, 
the company would have almost “missed the boat’, failing to participate successfully in the 
first phase of the expansion cycle. That scenario alone could have devastated shareholders 
because the remainder of the economy was beginning to “cheat up”. From a technical 
standpoint, any rising default probability quickly began to dissipate by the fourth quarter 
of 2002 as sales and profits picked up. The slightly increased leverage from the 
combination of balance sheets reduced the potential for share issues as well as increasing 
tax benefits. 


PRICE PERFORMANCE 
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In the majority of business cycles a higher stock price reflects sector dominance 
which may span an interval from six months to two years. However, assumptions about 
stock prices can blind us to the reality of defied probabilities. We assume that a firm like 
ConocoPhillips can move toward an optimal capital structure for only a short time, but in 
this case, the traders who speculated on the basis of momentum won the “‘jackpot’’: the 


naive investor who keeps “playing the same number” was rewarded by an oil market that 


soared. 

Table 17-2 

YEAR START END LOW HIGH % 
CHANGE 

2002 60.12 48.39 44.66 63.73 -19.51 

2003 49.33 65.57 45.31 65.57 32.92 

2004 65.48 86.83 64.78 90.99 32.61 

2005 84.11 116.36 84.11 116.36 38.34 

(SPLIT) 

2006 60.61 71.95 56.03 73.07 19.71 


ANTICIPATING PERFORMANCE: LEVERAGE STATES 

ConocoPhillips displays the classic progression from a debt oriented state in 2002 to 
a sequence of profit generated equity states in 2003 to 2005 back to a debt oriented state in 
2006. While interest rates were increasing, debt was never prohibitively expensive; equity 
states were generated by more retained earnings and an attempt to maximize the 
efficiencies of the merger, which effectively reduced risk. The task for the investor is to 
forge the transition between “debt state” and “profit or equity state” by recognizing the 


shift in capital structure. 
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Table 17-3 

YEAR 2001 2002 2003 2004 2005 2006 
Financial 1.0734 1.129 1.0766 1.03 1.0179 1.0305 
Lev. 

LTD/CAP. | 37.52 39.05 32.22 25.17 16.94 21.84 
% 

Op Mom. | -0.5973 0.00519 1.853 1.59 1.51 190.48 
Assets/Cap | 1.5345 1.5864 1.6261 1.6265 1.6853 1.5504 


The most profitable years (2003-2005), were characterized by steady operating momentum 
within a narrow range. However, when acquisitions were made, first with Conoco in 2002, 
and later with Burlington Resources in 2006, the stable relationship between sales and 
operating profit was upset because these new assets must be integrated into the existing 
structure, requiring restructuring charges, layoffs etc. To ConocoPhillips’ credit, the 
“debt” years were characterized by increasing operating momentum which signifies that 
additional interest expense can be paid, and will not “‘ratchet up” the probability of default. 
Additionally, operating momentum was raised during the initial year of the expansion 
(2003) even as financial leverage was lowered. In essence, ConocoPhillips was able to raise 
beta during a period of market expansion, but reduce the other risks associated with 
financial leverage. This ‘‘miracle” of market timing produced a net gain in beta at the only 
time in the cycle when such a gain would be advantageous - when the entire market is 
rising and sector performance is not yet critical 

Also noteworthy is how the merger left Phillips Petroleum’s’ debt structure 
relatively untouched. The merger was consummated with more debt, but it was soon 
buffered by profit generated equity so that long-term debt to capital decreased. This 
decrease allowed greater flexibility in the use of debt when ConocoPhillips needed to make 
an acquisition as they did in 2006 with Burlington Resources. That deal required more 


equity than debt, although ConocoPhillips more than doubled existing long-term debt to 
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23091. The consequent LTD/CAP ratio went up to only 21.84 % from a diminutive 16.94 
%. 

In cases where both debt and operating momentum are increased, greater assets to 
capital acts as an additional plus for the investor rather than a negative indicator. Such 
increases will escalate the return on capital (ROC) and can offer a less risky source of 
financing. However, when it is decreased, as it was in 2006, ConocoPhillips no longer 
needed to hedge the risk in long-term debt as they did in 2002; profits had been surging 
and the long-term debt to capital ratio was relatively low. The diminished ratio would have 
been more of a “judgmental negative’ had the company or sector been suffering and the 
stock languishing. 

QUARTERLY LEVERAGE RESULTS 

The rational connection between speculative gambling and probabilistic investing is 
greater today than at any time in financial history. Options trading, currency swaps and 
exotic derivatives have gained legitimacy because their proper use offers risk reduction and 
protection that an investor might not have otherwise. It does the student a disservice to 
deny that speculation is sometimes lucrative and that “‘high rollers” exist on Wall Street 
who make it a professional career. However, the mathematics of short-term decision 
making favors the variation caused by uncontrollable random factors. If one invests in a 
stock that is trending for three weeks, it is a crap shoot to assume that it will behave 
similarly in weeks four and five. 

While leverage state investing offers better choices, anticipating a state (and the 
transition between debt and profit) is fraught with the same pitfalls as any short-term 
investment: the company will have higher profits for two quarters, only to make a bad 
debt laden acquisition in the third quarter. Not all companies work to optimize their 
capital structures. With that caveat, the following quarterly data indicates that speculation 


on ConocoPhillips’ leverage state would prove to be the correct and obvious choice.: 
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Table 17-4 

QUARTER 3rd QTR 2002 | 4th QTR 2002 | 1st QTR 2003 | 2nd QTR 2003 
Operating 1058 2065 3651 2756 
Income 

Sales 15678 20688 27077 25595 
Financial 1.145 1.1186 1.0607 1.0715 
Leverage 

LTD/CAP % 37.31 39.057 32.757 31.32 
Operating N/A 2.978 2.55 4.48 
Mom. 

Assets / 1.6196 1.5864 1.742 1.7308 
Capital 


Any fundamentals that mimic this type of relationship are not to be interpreted as worthy 
of speculation. However, we observe earnings pressure coincident with a decline in long- 
term debt to capital and the financial leverage ratio over more than two quarters. The 
firm is reducing its probability of default as well as lowering the financial leverage 
component of beta. After taking on debt in 2002 to consummate the merger, it would be 
improbable that ConocoPhillips would begin incurring greater long-term debt to capital 
after reducing it in quarters one and two. Such an assumption is problematic; if profits 
began to falter in the third and fourth quarters of 2003, the investor would be left “holding 
the bag’ with less long-term debt but a greater financial leverage ratio because the ability 
to pay interest expense would be undermined. Such a transition state of “half and half” is 
much more difficult to read and is one reason why speculation should be avoided. 
INTERPRETING REGRESSION 

Without a full establishment of the securities market line (CAPM), we can also 
interpret the quarterly regression in 2003. These regressions are the precursors to the 
determination of a cost of equity. They are simply five year regressions between the 
percentage change in the stock and the market percentage, with three data points dropped 


and replaced as a new quarter is added. We are searching for changes in R squared or 
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alpha that would indicate less or more dependence on the market, and changes in beta 


which would be attributable to greater leverage. 


Table 17-5 

PERIOD LINE CORRELATION ACTUAL MKT % 
2002 Y=0.3057 + 0.3814 (X) 0.288006 -9.995 % 

1st QTR 2003 Y=0.3331 + 0.3408 (X) 0.237738 4.2 % 

2nd QTR 2003 Y=0.4405 + 0.3554 (X) 0.246158 5.11 % 

3rd QTR 2003 Y=0.5256 + 0.5226 (X) 0.35043 9.03 % 

4th QTR 2003 Y=0.9668 + 0.6477 (X) 0.408869 7.65 % 


In this display, the number that precedes “‘X”’ is beta, while the other number is alpha. The 
correlation is ““R” and not R squared. The regression line itself uses five years of market 
data to establish a beta, but the actual market changes for that period are posted. In effect, 
ConocoPhillips increased alpha, beta, and the correlation coefficient simultaneously, while 
the market was increasing. Since the firm was reducing its debt to equity ratio at this time, 
the increase in beta is derived from increasing operating income relative to the market. As 
this initial recovery “surge” in the market began to sputter, ConocoPhillips would continue 
to reduce financial leverage as well as its dependence on the market - the correlation 
coefficient, ““R’’. However, non-systematic risk - as measured by alpha- was increased. A 
“‘cartel-like’’ aura formed around oil which seemed to immunize it from cyclical 
downturns: The stocks would rise even if the market did not. That anomaly was the 
outgrowth of price and demand effects that were in the oil companies’ favor at the time, 
although public fears of collusion were forever imminent. The higher alpha indicates that 
the company is going to produce a return even if the market returns nothing and is a 
function of the integration of company with industry. Any industry that produces an 
especially valuable commodity that is in constant demand, and commands a high price, will 
have a higher alpha. ConocoPhillips began reducing risk to the point where profits were 


no longer systemic, but depended on their position in the oil industry “pecking order’. 
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ESTABLISHING A COMPARATIVE COST OF EQUITY 
Rather than depending on one method of determining the cost of equity, the 

interaction between earnings, price and market can best be shown with three. We show 
that a surging company like ConocoPhillips is resilient enough to harbor radically different 
costs of equity and still establish an increase in EVA. However, for investment purposes, 
we believe that the CAPM offers the most equitable method for most firms because of the 
tendency to depend on the market: Nine out of ten stocks will go down during a bear 
market, and three out of four stocks will go up during a bull market. When using the 
Gordon model or the E / P method, idiosyncrasies creep in that are identified with market 
skew or the specific situation of the company. The investor wants a comparative risk 
figure, an opportunity cost that is best derived from a sample pool that comprises all stocks 
- the CAPM. 
¢ THE CAPM. Below are the tallied costs of equity for the years 2002 - 2006. A monthly 

five year regression was performed, starting in 1998 for the 2002 figure and comprising 

2002 to 2006 for the latter figure. In this period, the market risk premium never 

exceeded five percent, and so that figure was established as a floor. The average risk- 


free rates are tabulated as well. 


Table 17-6 

YEAR BETA RISK RISK-FREE Cost of Equity 
PREMIUM % 

2002 0.331477 0.05 0.0461 0.0652 

2003 0.647655 0.05 0.0401 0.0725 

2004 0.823431 0.05 0.0427 0.0839 

2005 0.505491 0.05 0.0429 0.0682 

2006 0.690769 0.05 0.048 0.08254 


442 


THE GORDON MODEL: The Gordon model seems to price the cost of equity too 
high, but establishes a measure of performance above the market if the firm is doing 
comparatively well. The reason that the measurement is placed well above that derived 
by the CAPM is that it establishes an internal benchmark for the cost of equity - 
dependence on both the return on equity and the retention ratio for earnings -which 
may not reflect market averages. Like the CAPM, more earnings will increase the cost 
of equity, but unlike the CAPM, under performance will decrease it. For that reason 
alone, it can be used as a comparative figure with the CAPM, but is not a reliable 
measure of comparative risk with the market. The following tables give ROEs and 
retention ratios for the appropriate years. The student/investor should be aware that 
the product of these two figures is added to the “expected” dividend yield - that is - the 


dividend expected in the next fiscal period. 


Table 17-7 

YEAR 1997 1998 1999 2000 2001 
Net Income | 959 237 609 1862 1661 
Equity 4814 4219 4599 6093 14340 
ROE 19.92 % 5.617 13.24 30.56 11.58 
Retention 68.19 % 0 43.51 81.41 75.74 
Ratio 

Growth 12.59 % 0 5.76 24.88 8.77 
Table 17-8 

YEAR 2002 2003 2004 2005 2006 
Net Income | 698 4735 8129 13529 15550 
Equity 29517 34366 42723 52731 82646 
ROE 2.364 % 13.66 19.03 25.66 18.82 
Retention 0% 76.62 84.84 87.89 85.36 
Ratio 

Growth 0% 10.47 16.15 22.55 16.06 


443 


Table 17-9 

YEAR 2002 2003 2004 2005 2006 
Average $54.20 $55.44 $77.89 112.965* $64.55 
Price 

Next $0.82 $0.90 $1.18 $1.44 1.70* 
Dividend 


*Price: Indicates Split 


*Next Dividend - Indicates Author’s Projection 


We then assemble the growth information in a five year moving average and add each 


figure to the modified dividend yield for each year. 


Table 17-10 

YEAR 2002 2003 2004 2005 2006 
Gordon 9.39 % 11.6 13.59 12.85 15.64 
Model 


¢ EARNINGS / PRICE OR “E/P”: In any irregular market where stocks are either 
under valued or over valued (just about all markets), the E / P “rule of thumb” fails to 
work. However, it is the capital structure equivalent of a P/E ratio, and the relationship 
between earnings and price carries a lot of information about the cost of equity. When 
investors value one stock’s earnings above another, they are willing to bid up the price 
of the stock and the firm can easily attract equity. Equity issues become profitable 
because the greatest amount of capital is raised for the least amount of shares issued. 


The uncertainty of this measurement is derived from the volatility of the market which 
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makes the pricing of equity unreliable as an opportunity cost. Although the price 
changes on a daily basis, the risk of equity is more stable. Nevertheless, in a surging 
company, even this unreliable measurement will create a ball park figure for 
percentage increases in EVA because it tends to rise and fall similarly to the CAPM and 
the Gordon model. The basic logic behind this correlation is that both price and 
earnings rise in tandem throughout a typical business cycle, reach a peak, and then fall 
when the risk of lower earnings eclipses price. That sub-cycle is analogous to how a 
firm attracts more capital with better earnings. Unfortunately, the relationship is not 
mathematically precise, and using this model with certain growth stocks or in times of 


excessive speculation, will badly skew any comparison to companies of similar risk. 


Table 17-11 

YEAR 2002 2003 2004 2005 2006 
EPS 0.72 3.45 5.8 9.55 9.66 
PRICE 54.2 55.44 77.89 112.905 64.55 
E/P 1.32 % 6.22 7.45 8.45 7.49 
DIFFERENCING ROE AND THE COST OF EQUITY 

Table 17-12 

YEAR 2002 2003 2004 2005 2006 
ROE 0.02364 0.1366 0.1903 0.2566 0.1882 
Cost of 0.0652 0.0725 0.0839 0.0682 0.0825 
Equity 

ROE - Cost | -4.16 % 6.41 % 10.64 % 18.84 % 10.57 % 
of Equity 


The performance of this measurement mirrors stock performance as much as the 
percentage gain in EVA. They are very similar measurements; a decrease in this indicator 


(or EVA) does not necessarily signify a decreasing stock price, although the correlation is 
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strong. If the market is satisfied that even a decrease (as in 2006) will outperform the 
market, equity capital may still flow into the company providing that the near-term 
outlook is optimistic enough. 
CONTRASTING THE REQUIRED RETURN WITH THE EXPECTED RETURN 

To take advantage of the difference between the CAPM and the Gordon model, we 
recognize that the CAPM expresses a market comparative “required return’, and dividend 
discount models like the Gordon model will express an “‘expected return” that is more 
dependent on the internal dynamics of the company. When internal dynamics out pace the 
market, there is often upward pressure on the stock. When a stock under performs the 
market, the Gordon model calculation will often be below the CAPM derived cost of equity. 
This lack of equilibrium can be an investor’s best friend; if we subtract the CAPM cost of 
equity from the dividend discount model (in this case, the Gordon model) we can use the 


difference to compare the two risks - market and internal. 


Table 17-13 

YEAR 2002 2003 2004 2005 2006 
GORDON 9.39 % 11.6 13.59 12.85 15.64 
CAPM 6.52 % 7.25 8.39 6.82 8.254 
DIFFERENCE | 2.87 % 4.35 5.2 6.03 7.386 


While the difference does not represent a perfect rendition of pressure on the stock, this 
indicator is similar to EVA and the ROE differencing that we displayed previously. The 
growth factor in the Gordon model is derived from earnings and retention, while the 
CAPM is more dependent on forces in the market. Effectively, we are measuring the 
acceleration of earnings in comparison to the cost of equity. Notice though, that the figure 
in 2006 was above that in 2004 and 2005. Since it is a concurrent indicator of stock 


performance, similar to EVA, the investor does not know if the figure has peaked and if the 
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stock will subsequently decline. In this regard, the investor needs to follow the market 
imperative and recognize the signs of a market “top” (see the chapter on the business cycle) 
as well as examining leverage positions. 

THE EVA / CAPITAL DYNAMIC 

Institutional investors such as pension funds must diversify risk and search for 
companies who have stable cash-flows. Ex-post evaluation of several years of EVA 
increases is a proven indicator of viability. Not only do increases correlate with positive 
changes in stock price, but the size and stability of EVA can be a force that guarantees a 
growing dividend. However, in capital structure, we are more concerned with the 
movement of EVA that its absolute size. A positive increase in EVA does not always 
translate to movement toward an optimal structure, because it is dependent on the cost of 
capital rather than the cost of bankruptcy. While bankruptcy costs are almost always 
minimized when the cost of capital is minimized, there may be times when the capital 
structure cannot conform to the market. For example, if interest rates are especially low, a 
company may need to shed some debt instead of taking on new debt at a lower rate. In this 
case, the probability of default would be too high and would eclipse the need for more tax 
benefits. Moreover, EVA/capital dynamic would penalize the company for not taking on 
the debt, because the tax advantage would outweigh the decline in net income. Thus EVA 
would decline even as the firm attempts to minimize the cost of bankruptcy. 

For a surging company like ConocoPhillips, the three methods of calculating the 
cost of equity reveal the same earnings/risk pressure; if the required decision is investment 
grade, rather than an academic illustration, the CAPM should be chosen to calculate the 
cost of equity. But - a judicious use of E /P in firms with a P/E right around the market 
average can identify companies that might warrant further examination. In essence, both 
E/P and the Gordon model are valuable comparative tools to quickly locate a prospective 


investment. At that time, a full regression is done and a precise assessment is made. 
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In the case of the Gordon model, the standard EVA calculation will reveal that the 
company must retain the correct amount of earnings and pay out a large enough dividend, 
in comparison to net income and stockholders’ equity. This high benchmark will place the 
calculation very close to ROE and produce a small EVA. However, periodic comparisons 
of this method indicate the competency of financial management because there is a low 
threshold for error. For example, if dividends grow at an exorbitant pace in comparison to 
price and earnings, the deficiency will be revealed in a smaller EVA calculation. Similarly, 
if stockholders’ equity balloons to new heights, this method will exaggerate the increase. 
The following tables itemize net income and equity for ConocoPhillips and then apply the 
three different methods to determine the EVA/capital dynamic. The reader will remember 


that the calculation is: Net income -[(% cost of equity)(stockholders’ equity) ] 


Table 17-14 

YEAR 2002 2003 2004 2005 2006 
Net Income 698 4735 8129 13529 15550 
Stockholders' | 29517 34366 42723 52731 82646 
Equity 

Table 17-15 

1. CAPM 

YEAR 2002 2003 2004 2005 2006 
CAPM 0.0652 0.0725 0.0839 0.0682 0.0825 
EVA -1227 2243 4545 9933 8732 
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Table 17-16 
2. GORDON MODEL 


YEAR 2002 2003 2004 2005 2006 
GORDON _| 0.0939 0.116 0.1359 0.1285 0.1564 
EVA -2074 749 2323 6753 2624 
Table 17-17 

3. EARNINGS / PRICE (E/P) 

YEAR 2002 2003 2004 2005 2006 
E/P 0.0132 0.0622 0.0745 0.0845 0.0749 
EVA 308 2597 4946 9073 9360 


The student/investor should notice how the CAPM and Gordon models both “‘punished” 
ConocoPhillips for issuing too much equity in 2006. The marginal benefits function will 
later reveal that indeed the tax benefits of the acquisition of Burlington Resources far out 
weighed any increase in bankruptcy costs; the probability of default was virtually 
unaffected. Therefore, before totally dismissing the E/P indications of movement toward 
an optimal capital structure (an increase in EVA), more in depth analysis needs to be done. 
NAIVE EXTRAPOLATION 

If the capital structuralist were astute, he or she would have picked up on 
ConocoPhillips in early 2003. The market soared and the firm was positioned to take 
advantage of the surge. The leverage position was solid in an expanding economy - the 
proportion of equity was building up through retained earnings. However, by the end of 
2004, the company would have had two years of over thirty percent gains. At this point, 
‘smart money” investors would surely take profits. Had investors hesitated, they would 
have missed out on another thirty percent gain: the year 2005 turned out to be 


ConocoPhillips’ biggest yet with a stock split, and record sales and profits. How would an 
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investor play this dilemma? From a leverage perspective, the probability was against 
another banner year. 

As in late 2002, there was a confluence of risk factors in the firm’s favor. The war 
in the Middle East did not produce uncontrollable supply and demand issues - just a steady 
rise in oil prices. The Federal Reserve was still raising rates to hedge inflation; the 
economy was heating up. India and China were in the throes of competition for more oil; 
their respective economies were booming. Although one cannot anticipate a positive 
corporate movement after years of stock gains with leverage theory alone, the collective 
judgment of professional analysts offers some solace. The increase in earnings was a 66.42 
% gain in 2005 - which could not go unnoticed even if the prediction were off by half. 
Thus, analysts would have perceived the inordinate demand for oil and extrapolated it into 
a usable forecast. If we added that information to our own naive forecast, investors who 
watched ConocoPhillips would have been in for “‘the ride” in 2005. Investors who judge 
primarily on the basis of probability (this author) would have taken profits. 

The naive extrapolation procedure requires us to find the geometric mean of growth 
for both earnings and the total cost of equity in the near term. Anytime that we compare 
quarterly performance one year apart, the effect is the same as separating the 
fundamentals by five periods with four intervals between periods. Therefore, the 
calculation is the same that we use for yearly periods: [(This Period’s X /5 Period’s Ago 
X)40.25] - 1 = Percentage Growth per Period. In this case, we are testing to observe 
whether or not earnings are growing faster than the total cost of equity. While no indicator 
can guarantee that the firm will not begin accelerating equity through stock issues as soon 
as an investment is made, the probability of an EVA increase is greater when earnings are 


leading equity. 
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Table 17-18 

QUARTER 4th QUARTER 2003 4th QUARTER 2004 
NET INCOME 4735 8129 

(Cumulative) 

EQUITY (Cumulative) 34366 42723 

CAPM % 0.0725 0.0839 

TOTAL COST OF 2492 3584 

EQUITY 


The three calculations are as follows: 

1. Net Income: [(8129 / 4735)40.25] - 1 =14.47 % 
2. Cost of Equity: [(3584/2492)%0.25] - 1 = 9.51 % 
3. Comparative Ratio: 14.47 / 9.51 =1.52 


The reader will note that net income accumulates throughout the year to determine an 
annual figure, but stockholders’ equity is a cumulative total. Since a quarterly net income 
figure might not be part of an active trend, we use the cumulative yearly totals and treat 
them as a growth progression made over four periods. For example, if the fourth quarter 
in 2003 had a restructuring charge, earnings might be negative for that quarter only. 
Rather than resort to using the third quarter figure, simply using the yearly figures for 
2003 and 2004 will smooth out any errant noise. Unfortunately, naive extrapolation 
mirrors the size of the increase in EVA and assumes that next year’s EVA will be like this 
year’s. The major advantage of naive extrapolation is that we can gauge the relative size of 
component changes and then compare them to analyst’s earnings forecasts. Except for 
during an economic downturn, we never assume that the cost of equity will decelerate, and 
so analysts’ consensus expectations become a benchmark for future EVA forecasts. While 
earnings can be volatile, the cost of equity is more stable in the near term; financial 


management does not want equity to radically shift and potentially dilute the price per 
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market share. However, periodic changes are made when it is cost effective to issue new 
stock, and those changes are unpredictable. In 2006, for example, ConocoPhillips issued 
stock as a method for purchasing Burlington Resources. With ConocoPhillips low long- 
term debt to capital ratio of approximately twenty-one percent, only those who spoke to 
company officials would have predicted the large equity issue. The institutional imperative 
would have been to issue more debt. 

THE MARGINAL BENEFITS FUNCTION 

The market can temporarily misprice risk causing a divergence between the cost of 
capital and the probability of default. In essence, if lowering the cost of capital increases 
the cost of bankruptcy, it should be avoided. Over the long term, such disparities will work 
themselves out; more debt will incur a higher cost and increase bankruptcy costs 
simultaneously. However, a rising marginal benefits function in the domain of a declining 
EVA may have upside potential. EVA always optimizes on the basis of the lowest cost of 
capital, but remains a concurrent indicator; and does not portend a change in the 
income/capital relationship. On the other hand, the marginal benefits function anticipates 
new dynamics because it maximizes when the change on each side of it is equal. The need 
for balance distinguishes the function. If long-term debt declines, we would look for a 
reduction in either stock price or default probability on the other side. 

This analytical dichotomy between EVA increases and the marginal benefits 
function was illustrated in fiscal year 2006. ConocoPhillips bought Burlington Resources, 
increasing both long-term debt and equity. From an EVA standpoint, ConocoPhillips 
issued too much equity and had the capacity to increase debt. Although the potential to 
increase the EVA/capital dynamic was apparent, that figure declined. However, from the 
perspective of marginal benefits, ConocoPhillips issued the precise amount of debt to 
forestall an increase in the probability of default and increase tax benefits at the same time. 
In fact, more debt would have would have undermined the increases in assets and net 


income, and ConocoPhillips effectively optimized long-term debt in the domains of tax 
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benefits and default probability. To exhibit these concepts, we will go through the step by 
step calculations for 2005 and 2006. The reader is referred to the chapters on Analytical 
Tools and Capital Structure, respectively, for help with the mechanics. To reiterate the 


equation: Marginal Benefits = (Tax Benefits) — [(Default Probability) X (Amount of Loss)]. 


Table 17-19 
2005 - 2006 DATA 


ZMIJEWSKI FUNCTIONS ZMIJEWSKI PARAMETERS 
Intercept -9.479 

Total Liabilities / Total Assets 6.384 

Current Assets / Current Liabilities 0.069 

Net Income / Total Assets -1.06 

Table 17-20 

YEAR 2005 2006 

Total Liabilities / Total 0.4962 0.4912 

Assets 

Current Assets / Current | 0.9182 0.9484 

Liab. 

Net Income / Total Assets | 0.1264 0.0944 
Midrange Stock Price 98.215 129.1 (without split) 
Number of Shares 1455 1706 

(millions) 

Long-term Debt 10758 23091 

Tax Rate (decimal) 0.421 0.451 
Unamortized Debt 53093 80940 
Intangible Assets 16439 32439 


1. ESTABLISH THE TAX BENEFITS 
2005: (10758) x (0.421) = 4529 
2006: (23091) x (0.451) = 10414 
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2. ESTABLISH THE TANGIBLE BOOK VALUE PER SHARE 
2005: (106999 - 16439 - 53093) / 1455 = 25.75 
2006: (164781 - 32439 — 80940) / 1706 = 30.13 


3. ESTABLISH THE AMOUNT OF POTENTIAL LOSS 

2005: Market Value = (1455 )x(98.215) = 142,903 

2005 Potential Loss: [1 - (25.75 / 98.215)] x (142903) = 105437 
2006 Market Value = (1706)x(129.1) = 220,244.6 

2006: Potential Loss [1 - (30.13 / 129.1)] x (220244.6) = 168842.82 


4. ESTABLISH THE PROBABILITY OF DEFAULT 

2005: 1/[1 + (EXP (9.479) -((0.4962)x(6.384)) - ((0.9182)x(0.069)) + ((0.1264)x(1.060)))] = 
1/[1 + (EXP 6.3818874)] = 1 / 592.042 = 0.001689069 = 0.169 % 

2006: 1/[1 + (EXP (9.479) - ((0.4912)x(6.384)) - (0.9484)x(0.069)) + (0.0944)x(1.060)))] = 
1/[1 + (EXP 6.3778)] = 1 / 588.6334 = 0.00169885 = 0.169 % 


5. COMBINE THE EXPRESSION 
2005: 4529 - ((105437)x(0.001689069)) = 4350.91 
2006: 10414 - ((168843)x(0.00169885)) = 10127.16 


By maintaining adequate earnings and issuing the right amount of debt, 
ConocoPhillips created a merger that did not increase the risk of default. If less debt is 
incurred in the next year, the premium will be on increasing stock price while decreasing 
the probability of default. Such a task is difficult to accomplish so soon after a major 
acquisition because it entails the rapid assimilation of the other firm’s assets while 


increasing profitability. Often, cost overruns coupled with slow integration will require 
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more capital and retained earnings will not be adequate to cover the deficit. The result? - 
A higher proportion of long-term debt to capital. This is one more reason that debt laden 
leverage states tend to be sequential. The reader should also note that the comparison 
between 2005 and 2006 entailed an adjustment for the 2005 stock split by putting the 2006 
price on the same level. 

We can conclude that none of the added asset value was reflected in EVA. 
ConocoPhillips’ improved potential was more apparent in the marginal benefits function, 
but that calculation cannot predict future profitability either. To reconcile the risks of the 
merger would entail examining Burlington Resources past profits while itemizing fixed and 
variable costs and looking for synergy. An even more detailed examination would entail 
producing a time line for implementation. In most cases, the only recourse for the analyst 
is to do a comparative history of the capital turnover ratio % A SALES / % A CAPITAL 
and ensure that the company is competitive. Just as effective, but prone to exaggeration, is 
to weigh the estimates from several company sources - an informal type of “‘guidance’’. 
THE COMPARATIVE CAPITAL DYNAMIC: GAUGING UPSIDE POTENTIAL 

The relationship between earnings and the cost of equity cannot improve 
indefinitely. Although EVA increases are concurrent with stock price appreciation, there is 
little ability to detect a downside shift in earnings and almost no ability to predict an equity 
issue. While we attempt to compensate for the information deficit with growth rate 
comparisons and leverage state analysis, a better method might be derived from using the 
comparative capital dynamic. 

Throughout this text we have emphasized the point that stock price maximization 
occurs when the target capital structure is reached. The actualization of the optimum 
remains a function of earnings accelerating faster than the total cost of equity, or % A Net 
Income / % A Total Cost of Equity >1. The ratio of the absolutes, Net Income / Total Cost 
of Equity is an adaptation of EVA that offers a chance to compare magnitude. When a 


firm takes on debt, its comparative capital dynamic (CCD) tends to be smaller than when it 
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is growing through retained earnings; by default, earnings must be growing to produce 
more retained earnings. Later in the business cycle, more earnings will enlarge the CCD 
until it comes to a peak, where more financing is cost effective from an equity issue. In the 
case of ConocoPhillips, the CCD peak was reached in 2005 when the stock split , two for 
one. In 2006, the firm acquired Burlington Resources with stock and debt that diminished 
the CCD. Although the stock still appreciated, much of the gain was from the particular 
circumstances in the oil market with rising prices and pent up global demand. 

In effect, each industry has a different standard of CCD based on the relationships 
between three specific types of returns: return on assets (ROA), return on equity (ROE), 
and return on capital (ROC). While some inter sector comparisons can be made, the 
analyst must be careful about comparing different financial structures like insurance or 
investment banks, both of which have very high CCDs, with a high turnover CCD such as a 
restaurant chain. Nevertheless, the prime function of the CCD is to do intra industry 
comparisons, and comparisons between intervals for a specific company. As the reader 
will observe from the data, the CCD hits a peak where earnings become more risky. Also 
significant would be the prevailing level of interest rates in the economy. If they are 


generally low, then the CCD will tend to be larger. 


Table 17-21 

YEAR 2002 2003 2004 2005 2006 
Net Income | 698 4735 8129 13529 15550 
Total Cost 1925 2492 3584 3596 6822 
of Equity 

CCD 0.363 1.9 227 3.76 2.28 
% Stock - 19.51 % 32.92 32.61 39.34 18.71 
Price 
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Since there are no industry standards, the researcher is left to interpret what “too high” a 
number would be. Like P/Es, these figures rise and fall but have more stability and 
rationality behind them. For example, if ConocoPhillips rose back to above a ‘‘4’’, the 
investor might question whether the next year would be “bearish”’. 
EARNINGS PRESSURE 

If we compare naively extrapolated earnings growth rates with analysts’ forecasts, 
we obtain information that contrasts a time progression (naive extrapolation) with an 
integrated demand forecast (the analysts’). We do not have to sell a stock if analysts’ 
forecasts are less than the time progression, but we need to recognize that changes occur 
after earnings acceleration peaks and we need to assess risks more closely. Moreover, we 
always assess earnings pressure in the domain of analyst’s forecasts because consensus 
opinion is more informed than any time series can be. However, another technique can 
produce a fundamentally derived forecast that compares favorably with naive 
extrapolation, and - if the analyst has an idea about the direction of earnings components - 
with forecasts. The following equation is a “‘plug in the numbers” function that works 


easiest if done from right to left: 


(1-A) x (B + (C x (B - (Dx (1-E))))) 


Table 17-22 

FUNCTION EXPANATION 

A) Payout Ratio Dividends Paid / Net Income 

B) ROA Net Income +( (int. expense) x (1-tax 
rate)) / Assets 

C Interest Bearing Debt / Equity 

D) Interest rate on Total Debt Interest Expense / Interest Bearing Debt 

E) Tax Rate Effective Tax rate expressed as a 


decimal 
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The equation will produce a growth rate, which will be current when guidance about the 
direction of the components is given. For example, if accountants tell the analyst that the 
effective tax rate is estimated to be 39 % this year, that is one piece of information. If 
interest rates are going up by twenty-five basis points a quarter, that is another piece of 
information. In essence, the equation can be put into a spreadsheet and a trailing twelve 
month figure can be produced for net income and the retention ratio so that each quarter 
the equation is updated with new information. However, as an investor, we produce a 
concurrent growth rate and compare it with analysts’ estimates. When estimates 
undermine this growth rate, we assume downside risk and earnings pressure. If analysts’ 
expectations exceed this growth rate, we look to it as a possible investment vehicle. The 


following was an assessment made at the end of 2006: 


Table 17-23 

PRELIMINARY COMPONENT YEAR 2006 

Net Income 15550 

Interest Bearing Debt 27134 

Stockholders' Equity 82646 

Tax Rate 45.1 % 

Interest Expense 1087 

Table 17-24 

FUNCTION CALCULATION RESULT 

A) Payout 2277 / 15550 0.1464 

B) ROA 15550+((1087)(1- 0.09799 
.451))/164781 

C) Debt /Equity 27134 / 82646 0.3283 

D) Interest Rate 1087 / 27134 0.04 

E) Tax Rate 0.451 0.451 
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Plugging these numbers into the equation yields a growth rate of 0.10495 or 10.495 %. 
Earnings per share for ConocoPhillips were $9.80 per share in 2006. Analysts’ estimates 
are $8.89 per share in 2007 for a decrease of (8.89 / 9.80) - 1 = -9.29 %. Thus, any investor 
should do a thorough long term assessment because analysts’ estimates undercut our own 


growth figure. There is downward pressure on earnings. 


(Back to Table of Contents) 
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APPENDIX: SELECTED FINANCIAL DATA - CONCOCOPHILLIPS 2001 - 2006 


Table 17-25 

YEAR 2001 2002 2003 2004 2005 2006 
EBITDA 4937 4953 12638 18713 28297 36704 
SALES 25030 57201 105097 136916 183364 183650 
ASSETS 35217 76836 82455 92861 106999 164781 
INTEREST 338 566 844 546 497 1087 
LTD 8610 18917 16340 14370 10758 23091 
EQUITY 14340 29517 34366 42723 52731 82646 
CAPITAL 22950 48434 50706 57093 63489 105737 
NET INCOME | 1661 698 4735 8129 13529 15550 
ROE % 11.58 2.364 13.66 19.03 25.66 18.82 
RETENTION% | 75.74 0 76.62 84.84 87.89 85.36 
LTD / CAP 37.52 % 39.05 32.22 25.17 16.94 21.84 
FIN. LEV* 1.0735 1.129 1.0766 1.03 1.0179 1.0305 


*The financial leverage ratio was determined from EBITDA (earnings before interest, 


taxes, depreciation and amortization). The standard methodology is to use EBIT only. 


(Back to Table of Contents) 
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18 


MICROSOFT VERSUS CONOCOPHILLIPS: COMPARING 
COMPANIES IN DIFFERENT INDUSTRIES 


Earnings per share, for better or worse has become the universal comparative 
measurement in corporate finance. Its offshoot, the P/E ratio, is often used to compare 
companies within industries, indicating a ‘value buy” when the figure is comparatively 
low. Both of these measurements suffer from what behavioral finance calls, “‘reference 
dependence”: one dollar and ninety-nine cents is only meaningful, when we define one 
dollar as a “small”? amount, and a ninety-nine percent increase as “large”. In another 
allusion to psychology, we also need to define what is termed, ‘normal’, and we do so by 
making constant comparisons. If ninety-nine percent increases pass for ‘normal’, then a 
ninety-eight percent increase is considered “small” and sub-standard. Thus, our two 
dependable measurements, EPS and P/E, give us little information to distinguish the 
quality of what is measured. 

The capital dynamic/EVA is by no means the perfect measurement either. In 
theory, it can compare two companies with different operating and financial leverages and 
put them on an even keel. For example, a company with low operating leverage should 
have a steady enough income to afford more debt, and build up EPS through a more 
limited use of equity. That relationship should increase the capital dynamic even though 
net income might be comparatively small. Analogously, a company with more operating 
leverage but less financial leverage would be able to increase its capital dynamic by making 
large increases in net income. Since these companies would presumably be in different 
sectors, the phase of the business cycle would determine a firm’s respective cost of capital. 
Late stages in the cycle would favor the equity financing company, which would have a 
comparatively small reaction to interest rate hikes. Early stages would favor wealthier 


companies who fund with debt and could take advantage of lower rates. 
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Several questions need to be addressed: accounting for the size of the company, 
would dividing EVA by total assets be a better comparative figure than EPS? What would 
the results be if we put EVA on a per share basis? In fact, there can be no universal, 
comparative indicator because the complexity of stock market price increases does not 
warrant it; at different intervals, prices may track sales, dividends, earnings , capital 
expenditures, and even the holiday season. Our contention in this chapter is that the 
adaptations of EVA offer more information than either earnings growth or P/E 
calculations, and that they can be used to compare companies in entirely different 
industries. 

APPLES AND ORANGES: MICROSFT VERSUS CONOCOPHILLIPS 

Few companies are as different as Microsoft and ConocoPhillips. One company spends 
billions of dollars combing the earth for a resource that literally fuels the world’s 
production lines - physically. The other spends billions to fuel those same lines 
intellectually - producing a “virtual” symbolic variant of the “real”. Naturally, the two 
companies have entirely different capital structures in place. ConocoPhillips is 
comparatively well balanced, generating income with equal parts of profit margin, asset 
turnover and equity multiplier. On the other hand, Microsoft depends almost entirely on 
profit margin for its net income. Its shunning of debt financing has been legendary. Both 
of these structures are representative of their respective industries, characterized by 
different amounts and volatility of cash-flow. The following tables display the comparative 


fundamentals for the years 2005 and 2006: 


Table 18-1 
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MICROSOFT 

YEAR 2005 2006 
Sales 39788 44252 
Operating Income 15416 17375 
Assets 70815 69597 
Net Income 12254 12599 
Stockholders' Equity 48115 40104 
CAPM % Cost of Equity | 11.15 10.11 


Growth* 25.47 % x 0.7345 = 18.7 31.42 % x .0.7345 = 23.07 
Shares Outstanding 10710 10062 
Dividends Paid* 36112 3345 


*Microsoft paid a special dividend in 2005. The growth rate of retention multiplied by 


ROE is adjusted for this payment. 


Table 18-2 

CONOCOPHILLIPS 

YEAR 2005 2006 
Sales 183364 183650 
Operating Income 28297 36704 
Assets 106999 164781 
Net Income 13529 15550 
Stockholders' Equity 52731 82646 
CAPM % Cost of Equity | 6.82 8.25 
Growth 22.55 16.06 
Shares Outstanding 1416.65 1609.73 
Dividends Paid 1639 2277 


As detailed in the chapters on Capital Dynamics and Analytical Tools, the EVA for both 


companies is determined as follows: Net Income - [((CAPM % Cost of Equity) x (Equity)] = 


EVA. 

ConocoPhillips 

2005: 13529 - 3596 = 9933 
2006: 15550 - 6818 = 8732 
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Microsoft 
2005: 12254 - 5365 = 6889 
2006: 12599 - 4055 = 8544 
COMMON GROUND 

While we believe that the percentage gain in the capital dynamic / EVA will mirror 
a shift toward an optimal capital structure, we are unsure of the magnitude. For example, 
we need to ask ourselves the question, is a twenty percent gain in a small EVA better than a 
ten percent gain in an EVA that is twice as large? To put the EVAs on a common basis, we 


can divide by both asset value and the number of shares outstanding. 


Table 18-3 

ASSETS CONOCOPHILLIPS MICROSOFT 

2005 9933/106999 = 9.28 % 6889/70815 = 9.73 % 
2006 8732/ 164781 = 5.30 % 8544/ 69597 = 12.28 % 
Table 18-4 

PER SHARE CONOCOPHILLIPS MICROSOFT 

2005 9933/1416.6 = 7.01 6889/10710 = 0.64 
2006 8732/1609.7 = 5.42 8544/10062 = 0.85 


Ultimately, we face a similar dilemma that we had with earnings; we are unsure 
how the market will value the measurements. Microsoft is the superior company based on 
value per dollar of assets, but ConocoPhillips is by far the better company based on EVA 
per share. The fundamental difference is derived from the quality of their respective assets 
and the method by which they are funded. Microsoft has comparatively little tangible asset 
value per share because it produces its income from intellectual property and places a 
premium on managerial and programming talent. On the other hand, ConocoPhillips has 
many tangible assets because oil exploration produces a physical commodity requiring a 


heavy investment in machinery. The exaggerated growth cycle in technology during the 
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1990s required Microsoft to issue a large amount of equity for which it has been penalized; 
they buy back shares with retained earnings. Alternatively, ConocoPhillips has a balanced 
approach toward financing, keeping shares to a minimum and expanding with retained 
earnings and some long-term debt. At one time, the investor would choose between the 
more risky growth of Microsoft and the steady dividend of Phillips Petroleum. After the 
Conoco merger in 2002, the rise of oil companies have provided both rapid growth and 
dependable dividend income, while technology stocks have mirrored the peaks and troughs 
in the economy. 

The two companies face polarized risks as well. For ConocoPhillips, the risks of 
legislation, political turmoil and scarcity affect the potential supply of their product. For 
Microsoft, a market glutted with innovative software can reduce effective demand. To 
illustrate this dichotomy, consider the following: most individuals will never see an oil well 
in their home towns, but the local university probably has quite a few individuals who are 
capable of producing a commercial software product. This “democratization” of 
technology has afflicted both the personal computing and software industries with over 
production. Although the demand for a quality product remains strong, competition has 
produced enough substitutes (Linux, Open Source Code) to undermine the pricing power 
of major software developers. 

Additionally, the capital intensity ratio is much greater for Microsoft, requiring a 
higher percentage of fixed assets. Although oil production is associated with drilling and 
machinery, software production requires a level of expertise and technology that produces 
more fixed costs. Since Microsoft carries no financial leverage, the beta for its stock is 
affected almost entirely by operating risk. And - although it is low and stable in 
comparison to most high tech firms, Microsoft’s beta is about twice as large as 
ConocoPhillips’, and more market dependent as well. In fact, the unique position of oil as 
a scarce and valued commodity has changed the dynamics of the cost of equity for most oil 


companies. The correlation with the market, the “R squared” component of the regression, 
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has steadily declined, while the non-systematic risk element, the ‘alpha’ component has 


risen. In effect, ConocoPhillips’ stock has taken on a “life of its own”. It rises without 


being dependent on stock market volatility, even as it becomes more dependent on the 


commodities market. Moreover, an examination of each firm’s regression lines for 2005 


and 2006 reveals some of the truth behind their capital structures; while a higher beta is 


not synonymous with equity financing, more debt raises risk, and will propel a high beta 


stock further upward: 


Table 18-5 
CONOCOPHILLIPS 
YEAR ALPHA BETA R SQUARED | REGRESSION 
2005 0.657499 0.505491 0.1030512 Y=0.657+0.505 
x 
2006 0.343046 0.690769 0.0766277 Y=0.343+0.691 
x 
Table 18-6 
MICROSOFT 
YEAR ALPHA BETA R SQUARED | REGRESSION 
2005 0.633924 1.373933 0.32198 Y=0.634+1.374 
x 
2006 -0.28049 1.112178 0.380048 Y= -0.28+1.112 
x 


While stock prices mirror EPS increases in the short-run, it is the size and stability 


of earnings that will help maintain those gains. The considerable adjustment for the 


amount per share and the number of shares outstanding makes a comparison between the 


two firms an exercise in probability; given a set of variables (market cap, beta, economic 


outlook etc.) how will an increase in EPS translate into an increase in market price? The 


greater amount of information used in EVA calculations eliminates some random 
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variation, but the validity of prediction is still based on the dynamics of the market place. 
The market decides how it will value each security, pricing in the risk from an array of 
economic factors. In effect, it places a value on prospective growth. During the recovery 
and expansion phases of a business cycle, some arbitrary standard will be set: the market 
will decide that growth in some industries is more desirable and sustainable than in others 
based on patterns of demand and the cost of capital. 

Although the surge in ConocoPhillips’ stock mirrors the performance of Microsoft’s 
a decade ago, the investor needs to look past the immediate demand for oil as well as the 
over production in software products. Microsoft is infinitely more flexible than 
ConocoPhillips. Like the auto-makers in Detroit, oil companies are tied to the production 
process. A change-over to alternative fuels would require extensive risk-taking and 
investment that would not immediately translate into profits. On the other hand, Microsoft 
can invest in both new software and the physical world it represents - innovative 
applications multiply the demand for even more software. Consider, for example, the need 
for diagnostic software that is contingent on the demand for a new operating system or - 
chart making software that can tie into an Excel spreadsheet Thus, the future prospects 
for these firms may not be an extension of their present economic realities. 

Given the exigencies of their respective industries, each firm is well managed and 
made moves to optimize their capital structures. In this regard, the analyst needs to use the 
EVA/capital dynamic as a single arbiter; without any financial leverage, Microsoft’s 
optimal structure will depend on the quality of its operating leverage and the management 
of its equity. Moreover, use of a comparative marginal benefits function is eliminated from 
the analysis because Microsoft takes no tax benefits. For myriad reasons, their target 
structure contains zero debt, but requires them to restrict the application of retained 
earnings to periods when the cost of equity is relatively low. Since that constraint is 
tantamount to capital rationing, Microsoft may face more volatility and a dilemma not 


encountered by companies with financial leverage: it can do all projects with a positive net 
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present value - even during periods when the cost of equity is high - and face diminished 
returns, or it can restrict projects to periods when the cost of equity is low, and effectively 
“ration” capital. In either scenario, Microsoft will move away from its optimal capital 


structure and EVA will be diminished. 


A MARKET DISCONNECT AND EVENTUAL RECONCILIATION 


Table 18-7 

CONOCOPHILLIPS 

YEAR 2005 2006 PERCENTAGE 
GAIN 

PRICE 116.36 (split) 71.95 18.71 

EVA 9933 8732 -12.09 

Table 18-8 

MICROSOFT 

YEAR 2005 2006 PERCENTAGE 

GAIN 
PRICE 24.18 22.98 -4.96 
EVA 6889 8544 24.02 


A direct comparison between both companies’ EVAs and stock prices displays a 
market reaction that is diametrically opposed to capital structure theory. While 
ConocoPhillips’ EVA went down to 8732 from 9933, a 12.9 percent decrease, their stock 
went up another nineteen percent. In the meantime, Microsoft’s EVA went up about 
twenty-four percent to 8544, but their fiscal year stock price decreased from $24.18 to 
$22.98, a decline of 4.96 percent. Normally, EVA is a concurrent indicator of stock price, 
but in these cases, two unusual scenarios were encountered that created a delay. In the 
first scenario, ConocoPhillips bought Burlington Resources, increasing the size of the 


company by almost two thirds; speculation about the acquisition in an economic 
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environment of rising oil prices would momentarily trump EVA. In the second scenario, 
Microsoft gave investors a special dividend of $3.40 a share. When net income rose only 
2.8 percent in 2006, investors were blinded to the fact that Microsoft was decreasing equity 
and buying back shares. The 36 billion dollar pay-out compensated for a slightly reduced 
share price in 2005. However, in 2006, the reader will notice that Microsoft effectively 
reduced its beta to 1.1 from 1.3. The combined force of a lower cost of equity percentage, 
coupled with the already reduced stockholders equity produced a higher EVA. 
Additionally, the expected” rate of return from retention and ROE rose to 23.07 percent 
from a 2005 figure of 18.7 percent (modified for a special dividend). When compared to 
the lower “required” rate of return derived from the CAPM, Microsoft seemed like a great 
bargain; anytime growth rises at the same time that the CAPM percentage declines, 
upward pressure is placed on the stock. And yet - fiscal year 2006 closed with a slight 
decrease. The answer to this conundrum is that analysts who only followed earnings were 
unimpressed by the paltry increase in net income. Nevertheless, the stock began climbing 
in a delayed reaction that is a prime illustration of a stock that is out of equilibrium with 
the market. The movement to a more optimal capital structure was coupled with better 
earnings prospects with the release of the new “Vista’’ operating system; the stock soared, 
and gained nearly fifty percent before the market peaked in 2007. 

As evidenced in the previous chapter on ConocoPhillips, the large equity issue that 
helped pay for Burlington Resources diminished EVA. From a capital dynamic 
perspective, too much equity at too high a price produced movement away from an optimal 
capital structure. However, by 2007, ConocoPhillips was already buying back shares. The 
nineteen percent stock surge that occurred in spite of the decline in EVA was a triple-play 
combination of momentum, speculation, and low-risk leverage; there was simply no better 
place for investors to be than “‘Big Oil” mid-way through the decade. 


The comparison between the two firms illustrates three important principles: 
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e 1. Although EVA is mostly an indicator that is concurrent with stock prices, an EVA 
that rises on the basis of a lower cost of equity may be a prelude to a rise in the stock 
since prices more immediately respond to earnings. 

¢ 2. Well managed, “trusted’’ companies like ConocoPhillips can temporarily move away 
from their optimal target structures and make up the deficit with the” “‘promise”’ of 
prospective earnings. The nineteen percent price gain made in 2006 was not nearly as 
large as the thirty-nine percent gain in 2005, but still beat the market by a wide margin. 

e 3. Like EPS, the EVA/capital dynamic must be assigned a risk premium by the market; 
any gains must be compared to the industry outlook and the performance of a firm’s 
peers. 

INDUSTRY COMPETITION: CHEVRON AND THE COMPARATIVE CAPITAL 

DYNAMIC (CCD) 

Excluding firms in the financial sector (insurance, banks, brokerages etc.) that are 
capitalized differently from manufacturing and service companies, we can examine 
different firms in different industries using the comparative capital dynamic (CCD). 
Unlike EVA, the CCD is a measure of magnitude; it is a ratio that measures relative size , 
rather than absolute size. We merely divide net income by the total cost of equity (Net 
Income / Total Cost of Equity); implicit in the term “‘total’’ is the product of the CAPM 
percentage and stockholders’ equity. 

As a risk based indicator, the CCD is potentially more useful than P/E because it 
encompasses more information. By bringing in the concept of an “opportunity cost’’ in the 
form of the percentage cost of equity, it compares a market benchmark to the fundamental 
earning power of the company. Unlike P/E which is vulnerable to speculative excess, the 
CCD is grounded in the mechanics of capital structure. Similar to the P/E, however, the 
CCD can be used to compare companies between industries and within sectors. For 
example, if our current research shows only a handful of company have a CCD over 3.5, 


then we would perceive that a firm’s risk increases at that point. In effect, the firm would 
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“retrench” before building a higher EVA again. Another analogy to P/E mechanics, are 
the dynamics of an increase. A higher EVA coupled with a lower CCD signifies a different 
relationship than if both increase together. Just as lower earnings or a higher price 
increases P/E, the CCD can be increased with a lower cost of equity, a higher net income, 


or some combination of both. The following data for Chevron will help illustrate the many 


uses of the CCD. 

Table 18-9 

CHEVRON 

YEAR 2005 2006 

Sales 198200 210118 

Operating Income 25679 32427 

Assets 125833 132628 

Net Income 14099 17138 

Stockholders' Equity 62676 68935 

CAPM % 711 8.41 

Growth % 16.31 18.4 

Shares Outstanding 2155.81 2197.17 

Dividends Paid 3876 4456 

Table 18-10 

CHEVRON 

YEAR 2005 2006 PERCENTAGE 
CHANGE 

STOCK PRICE 56.77 73.53 29.52 

EVA 9643 11341 17.6 
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Table 18-11 

CHEVRON 

YEAR ALPHA BETA R SQUARED | REGRESSION 

2005 0.980456 0.563904 0.17575 Y=0.98+0.564 
x 

2006 1.050042 0.721824 0.213414 Y=1.05+0.722 
x 


Chevron is a well known, equally sized competitor to ConocoPhillips. It followed 
the “‘sector imperative’’, paring down long-term debt to capital and expanding with 
retained earnings before it had a twenty-nine percent gain in the stock in 2006. Like 
ConocoPhillips, the run up in stock price had been so rapid, that it split its stock - in 2004. 
In contrast to ConocoPhillips, it expanded its EVA in 2006 to 11341. The “expected” rate 
of return, surpassed the “‘required” rate of return , derived from the CAPM, by 
approximately nine percent, which implied that the stock had upward pressure on it. 
Although Chevron had a higher “alpha” in their regression than did ConocoPhillips, they 
were also more market dependent with a higher R squared. However both oil companies 
had a comparable beta which would be expected for firms with similar capital structures in 
the same industry. The EVA delineated “risk premium’’, the natural correlation of stock 
price to fundamental, was not high. While Chevron pushed their EVA up approximately 
seventeen percent, their stock rose only slightly above ConocoPhillips’, who had actually 
decreased EVA. Again, the imperative was to be growing within the sector; ConocoPhillips 
was perceived by investors as a company who was rapidly improving market share - in the 
“right” market. 

The comparative capital dynamics were very similar for both oil companies. Each 
rose from around “2” to over “3” and then back again. Like P/E, the CCD seems to stay 
within particular boundaries for each market. If the market is rapidly deteriorating, the 


CCD should decline as well:. Net income would decrease, and the total cost of equity would 
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be overly high - not only because the CAPM percentage increased, but because the 
formerly high net income attracted more interest in equity issues. In the following data, a 
side by side comparison is made with Microsoft included. Notice how the market seemed to 


reward each company for reaching a “3” in CCD. 


Table 18-12 

CHEVRON 

YEAR Net Income | Total CST. | EVA % Change | CCD 
Eqty EVA 

2005 14099 4456 9643 3.16 

2006 17138 5797 11341 17.6 2.956 

Table 18-13 

MICROSOFT 

YEAR Net Income | Total CST. | EVA % Change | CCD 

Eqty. EVA 

2005 12254 5365 6889 2.28 

2006 12599 4055 8544 24.02 3.107 

Table 18-14 

CONOCO - 

PHILLIPS | Net Income | Total CST. | EVA % Change | CCD 
Eqty. EVA 

2005 13529 3596 9933 3.76 

2006 15550 6818 8732 -12.09 2.28 


By maintaining a relatively high CCD of nearly three, Chevron increased EVA and stock 
price simultaneously. As previously mentioned, Microsoft encountered a delayed reaction 
when they surpassed ‘3’, not seeing a subsequent rise in the stock until the fiscal year was 
over and the final totals were tallied. And when ConocoPhillips had a CCD of 3.76 in 2005, 


they had their best year ever with a thirty-nine percent gain in price as well as a stock split. 
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In the somewhat obscure territory occupied by financial indicators, the CCD stakes 
out a position between P/E and ROE. It is relative to both fundamentals and the market, 
but it needs to be gauged by both its own performance and common standards for the 
industry. A restaurant chain, for example, will have a different optimal CCD than a steel 
company. An industry with a historically small ROE will have a much lower CCD than 
high-ROE industries like software. The emphasis would again be on the risk/return 
difference of mean-variance, maintaining the highest possible CCD with the lowest 
standard deviation. Any comparison between firms in an industry should reveal that the 
competitor with the highest CCD is optimizing capital structure better than others, and 
maximizing the price of the stock. 

PERCENTAGE OF NEW RETAINED EARNINGS 

If the comparative capital dynamic is declining and EVA is increasing, the rate of 
growth of the cost of equity surpasses that of earnings. That scenario is analogous to a firm 
that maintains its stock price despite lower earnings; the effective result is a higher P/E and 
more risk. When we decompose stockholders’ equity into its constituent parts, we will find 
old retained earnings, recent retained earnings, old paid in capital, recent stock issues and 
preferred stock. Either we eliminate preferred stock altogether and use the aggregate 
figure for common equity, or we integrate preferred stock into our calculation by weighting 
it with its percentage and cost. The latter approach is more conservative and exacting, and 
emphasizes the weighted cost approach to the cost of equity. In fact, it we treat equity like 
the weighted average cost of capital (WACC), we can use the percent change in new 
retained earnings as an indicator of potential performance. Not only will more retained 
earnings imply that net income has increased, but they can potentially propel the firm into 
a leverage state in which risk is rapidly reduced by lowering beta. Thus, it would be 
helpful to calculate new retained earnings as a percentage of the total cost of capital. In 


this illustration, we assume that preferred stock is zero. 
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The calculation is ((1 - (Dividends paid / Net Income)) x (Net Income)) x (Percentage 
Cost of Equity) / Total Cost of Equity which will simplify into New Retained Earnings / 
Stockholder’ Equity. The rationale behind viewing new retained earnings in a positive 
light is that they are implicit in net income and will not decrease that side of the function. 
Thus, for example, if new retained earnings were substituted for a stock issue, there would 
be a net gain in EVA, because net income would increase, and then only a percentage of 
retained earnings would be subtracted. Paid in capital (a stock issue) would not increase 
net income and would fully detract from EVA. 

The following example will emphasize the correlation with EVA. In the chapter on 
Kimberly-Clark, we saw that more retained earnings can detract from EVA when the cost 
of equity percentage is high (such as at the end of a business cycle). However, even in that 
extreme case, the decrease in EVA can be considered the “least harmful possible” because 
capital is in effect being raised without any accounting costs. Alternative sources like 


equity issues or debt would be even more costly - in either interest payments or flotation 


costs and dilution. 


Table 18-15 

CONOCOPHILLIPS 

YEAR 2005 2006 
Dividends Paid 1639 2277 
Net Income 13529 15550 
Retained Earnings 11890 13273 
Stockholders' Equity 52731 82646 
Retained Earnings / 22.55 % 16.06 % 
Equity 

CCD 3.76 2.28 
EVA 9933 8732 


(Back to Table of Contents) 
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SECTION IV: CORRELATION AND PROBABILITY STUDIES 
19 
OPERATING INCOME CORRELATION STUDIES 


Operating income is the linchpin of capital structure. As we saw in our observations 
of Fed-Ex and Staples, it has both risk and return components that sometimes offset each 
other. Our analysis was full of countervailing balances, and we came to the conclusion that 
the income stream from Fed-Ex was more desirable than that from Staples - although it 
entailed more risk. The validity of the argument was based on the size of the return, but 
also on an important qualitative factor - Fed-Ex had pricing power that Staples lacked. 

Rarely should risk analysis be pursued in isolation. Operating income interfaces 
with sales, the demand variable, but it also affects capital structure by determining the 
source, the cost and the type of funding. In fact, operating income is so crucial to capital 
budgeting, that ratings agencies like Standard and Poor’s and Moody’s use it as a prime 
component to determine credit ratings: 


(NEXT PAGE TABLE) 
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Table 19-1 

RATIO (Percentages AAA BB 
where Appropriate) 

Pretax Interest Coverage | 16.66 1.59 
Pretax Fixed Charge 6.39 1.33 
Coverage 

Funds Flow Interest 22.98 2.75 
Coverage 

Funds from 134.7 17.9 
Operations/Total Debt 

Free Operating Cash 49.2 0.9 
Flow/Total Debt 

Pretax Return on Total 24.2 9.1 
Capital 

Operating Income to Sales | 22.5 10.6 
long-term Debt/Capital 11.7 51.1 
Total Debt /Capital 23.2 56.3 


Therefore, if Company X wants to float a bond issue and receive an “investment 
quality” rating of AAA in the given year, they would need to cover interest by an average 
of 16.66 times in the preceding three years. Note that six of these top nine key ratios 
contain some adaptation of operating income as a main component. 

The following study is a pragmatic exploration of the relationship between 
operating income increases and long-term debt. Originally culled together as one 
investor’s attempt to capitalize on a bull market, what it lacks in scientific legitimacy, it 
makes up in timely effectiveness. However, the student should be aware of methodologies 
by which the study could have been improved. At the end of the chapter some key 
statistical concepts will be discussed to both criticize this study and propose alternative 
hypotheses. 

NAME: Comparison Effects of Changes in Operating Income and Long-term Debt on 
Next Year’s Mid-range Stock Prices 
PREMISES: 1: In an economic environment of both rising markets and rising interest 


rates, equity becomes proportionally less expensive than debt. 2: As operating income 
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rises, companies can use less debt and more retained earnings to lower the cost of capital. 
3: A combination of higher operating income and less use of debt encourages a firm to 
maximize its stock price. 
DATA POINTS AND STRUCTURE 

Twenty four companies were picked from the S & P 500 at random, but any 
duplicate industries were deleted. Both financial institutions and utilities were left out of 
the study, because their respective capital structures are unique and not representative, i.e., 
the measured operating and financial risks would skew any meaningful result. Seven to 
eight years of fundamental increases were tabulated for each company, creating one 
hundred and eighty-two separate data points. While the study was conducted during a 
period of relative economic prosperity (1990 - 1999), no macro-variables such as interest 
rate changes or risk premium spreads were included 

Unique to the study was the measurement of changes in stock price. The subsequent 
year’s mid-range price was compared to several fundamental variables that had been 
segmented according to whether year to year operating income was increasing or 
decreasing. Mid-range price is merely the average between the high and low price for that 
year without regard for timing. Consequently, it measures volatility as much as it 
measures performance, but also captures any inherent trend when used collectively. 

Companies that had no change in the long-term debt to capital ratio or had no long- 
term debt at all were counted as data points that decreased long-term debt to capital. 
Although these “all-equity” data points might skew results, it was later determined that 
they were actually antagonistic to the researcher’s premise, lowering the overall price 
effects in their respective categories. In a similar manner, if operating income did not 
change at all, it was counted as a decrease. 

CATEGORIES 
Data points were separated into six distinct populations, based on increases and 


decreases in both operating income and long-term debt to capital, hereunto referred to as 
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“LTD/CAP”. The populations were identified as: 1) Operating income increases 2) 
Operating income increases, LTD/CAP increases 3) Operating income increases, 
LTD/CAP decreases 4) Operating income decreases 5) Operating income decreases, 
LTD/CAP decreases 6) Operating income decreases, LTD/CAP increases. 

Each population was analyzed in terms of descriptive statistics to enable 
comparisons between population groups and Spearman rank correlations that extracted 
relationships within each group. Since the sample size was limited, medians rather than 
means were used to identify averages within the population, and standard deviations of 
each fundamental were calculated to provide a scope of the skew of the distribution. The 
Spearman rank correlations are associations made by regressing the ranked order of the 
data against each other. Data is simply ranked from lowest to highest and a standard 
linear regression is performed on the ranks; this ordinal method will produce associations 
that are curvilinear and reveal relationships that might not be apparent in normal least 
squares-type regressions. However, the probability associated with each correlation must 
be read as “proof of the null hypothesis” that no association exists; that is - the lower the 
probability, the more valid the association. All values with a ninety-five percent 
significance are reported, but the reader must recognize that the study is invalidated by 
small sample size and is meant to identify trends, not absolutes. Analogous to linear 
regression, the correlation value is scaled from -1 to 1 with greater association represented 


at the extremes. 


COMPANIES IN THE SAMPLE 
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Table 19-2 

Enesco Group (ENC) Ceridian Corp. (CEN) BCE, Inc. (BCE) 

Clayton Homes (CMH) Tenet Healthcare (THC) McKesson HBOC (MBK) 

Compaq Computer (CPQ) | McGraw-Hill (MHP) Halliburton (HAL) 

Diebold, Inc. (DBD) Phelps Dodge Corp. (PD) | Home Depot (HD) 

Emerson Electric EMR) Advanced Micro Dev. Black and Decker (BDK) 
(AMD) 

H & R Block (HRB) CVS Corp. (CVS) Hilton Hotels (HLT) 

Pharmacia Corp (PHA) Nucor Corp. (NUE) General Electric (GE) 

Electronic Data Sys. Cendant Corp. (CD) Charles Schwab (SCH) 

(EDS) 

FUNDAMENTAL VARIABLES 


Variables derived from financial statements include five variables that encompass Du Pont 
- type analysis that would give some indication of effects of the return on equity or ROE. 
These are yearly increases/decreases in operating income, sales, profit margin, the capital 
multiplier (assets/capital), and asset turnover. Seven variables that affect the cost of capital 
are also included. These are: yearly changes in assets, capital (the sum of equity and long- 
term debt), total debt, long-term debt to capital (LTD/CAP), long-term debt (LTD), the 
financial leverage ratio (EBIT/EBIT- Interest) and the interest rate on total debt (interest 
expense/total debt). Each variable is an increase or a decrease, and was regressed against 
the mid-range stock price change of the next year to observe any discernible effects. Other 
variables included in the study are yearly changes in: cash, capital expenditures, operating 
momentum, EPS, and the number of shares outstanding. Descriptive statistics are included 
for the Du Pont-type ROE variables as well as for the cost of capital variables with the 
exception of the interest rate on total debt which is deemed beyond a firm’s direct control. 
Each variable was regressed against the change in next year’s mid-range stock price and 
reported if a probability under .05 (95 % confidence) was encountered. All yearly changes 


are reported on a percentage basis. If a percentage change was judged to be overly skewed 
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(such as a change involving a 10,000 percent decrease), it was eliminated at the discretion 


of the researcher. 


ALL VARIABLES 

Table 19-3 

Next Mid-range Stock Interest Rate ( onTotal Capital Multiplier 

Price debt) (Assets/Capital) 

Operating Income Total Debt Total Cost (Sales-Op Inc.) 

Sales Asset Turnover Operating Momentum 

Outstanding Shares Profit Margin Long-term Debt 

Interest Expense Capital Expenditures Long-term Debt/Total 
Debt 

Assets Cash Total Leverage 

Capital LTD/CAP Total Leverage -absolute 

EPS Financial Leverage Ratio | Operating Momentum - 
Abs 


The last ratios are concrete, absolute measurements that indicate a scalar number rather 
than a change. These were included to observe whether the size of these ratios affected 
stock price. The term “leverage” in “total leverage” is derived from multiplying the 
financial leverage ratio by operating momentum and not indicative of “true” operating 


leverage, which is not measured. 


STATISTICAL RESULTS (Percentage Increases) 
INCREASING OPERATING INCOME 


Table 19-4 

Variable Median Standard Deviation 
Sales 15.58 25.84 
Operating Income 21.15 67.6 
Profit Margin 3.67 254.05 
Capital Multiplier -0.0268 20.98 
Asset Turnover 1.7 20.11 
Mid-range Price 16.6277 30.66 
Assets 14.25 46.85 
Capital 13.64 70.58 
LTD/CAP -7.09 740.05 
LTD -0.0359 2268.56 
Total Debt 16.5 40.11 
Financial Leverage Ratio | 0.8413 8.34 


INCREASING OPERATING INCOME, INCREASING LTD/CAP 


Table 19-5 

Variable Median Standard Deviation 
Sales 14.39 25.59 
Operating Income 17.83 51.38 
Profit Margin -2.83 215.48 
Capital Multiplier -1.73 29.7 
Asset Turnover -0.57 24.32 
Mid-range Price 8.56 22.28 
Assets 16.22 75.41 
Capital 20.06 110.26 
LTD/CAP 39.2 1296.78 
LTD 69.39 4034.9 
Total Debt 17.033 47.6 
Financial Leverage Ratio | -0.1613 7.09 


INCREASING OPERATING INCOME, DECREASING LTD/CAP 


Table 19-6 

Variable Median Standard Deviation 
Sales 16.1 25.99 
Operating Income 22.49 73.93 
Profit Margin 4.46 267.57 
Capital Multiplier 1.16 15.82 
Asset Turnover 2.83 17.44 
Mid-range Price 21.28 32.62 
Assets 13.63 24.92 
Capital 12.06 42.46 
LTD/CAP -17.17 26.66 
LTD -4.14 34.1 
Total Debt 16.5 36.52 
Financial Leverage Ratio | -1.38 8.72 


DECREASING OPERATING INCOME 


Table 19-7 

Variable Median Standard Deviation 
Sales -2.58 17.51 
Operating Income -11.6 20.8 
Profit Margin -22.45 173.25 
Capital Multiplier -1.44 32.5 
Asset Turnover -7.68 15.8 
Mid-range Price 5.47 29.21 
Assets 1.34 20.97 
Capital 2.96 25.34 
LTD/CAP 0 47.99 
LTD -1.43 66.29 
Total Debt 1.71 30.87 
Financial Leverage Ratio | 0.0992 13.8 


DECREASING OPERATING INCOME,INCREASING LTD/CAP 


483 


Table 19-8 

Variable Median Standard Deviation 
Sales -5.23 19.32 
Operating Income -14.67 22.53 
Profit Margin -14.37 239.12 
Capital Multiplier -1.097 47.51 
Asset Turnover -8.5 17.85 
Mid-range Price 7.82 35.53 
Assets 3.09 26.8 
Capital 6.35 34.69 
LTD/CAP 55.17 131.68 
LTD 29.18 80.43 
Total Debt 5.07 32.32 
Financial Leverage Ratio | 1.75 16.3 


DECREASING OPERATING INCOME, DECREASING LTD/CAP 


Table 19-9 

Variable Median Standard Deviation 
Sales 0.0192 16.27 
Operating Income -11 19.87 
Profit Margin -29.78 113.53 
Capital Multiplier -1.52 14.24 
Asset Turnover -2.35 14.48 
Mid-range Price 2.78 24.41 
Assets 1.31 16.38 
Capital 2.55 16.76 
LTD/CAP -8.02 25.78 
LTD -7.37 27.82 
Total Debt 1.61 30.12 
Financial Leverage Ratio | 0 11.05 


SPEARMAN RANK CORRELATIONS: NEXT YEAR’S MID-RANGE PRICE 


INCREASING OPERATING INCOME (N=130) 
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Table 19-10 

Variable Correlation Probability 
Assets 0.172891 0.049177 
LTD/CAP -0.238255 0.006339 
Financial Leverage Ratio | -0.211257 0.015833 
LTD/Total Debt -0.187093 0.033053 


INCREASING OPERATING INCOME, INCREASING LTD/CAP (N=40) 
NO SIGNIFICANT CORRELATIONS 


INCREASING OPERATING INCOME, DECREASING LTD/CAP (N=90) 


Table 19-11 

Variable Correlation Probability 
Assets 0.282562 0.006968 
Capital 0.261687 0.012722 
Financial Leverage Ratio | -0.242514 0.021278 


DECREASING OPERATING INCOME (N=52) 


Table 19-12 

Variable Correlation Probability 
Interest Rate on Total -0.351063 0.010717 
Debt 

Operating Momentum 0.340562 0.013494 
(Abs.) 

Total Leverage (Abs.) 0.338513 0.014102 
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DECREASING OPERATING INCOME, INCREASING LTD/CAP (N=21) 


Table 19-13 

Variable Correlation Probability 
Interest Rate on Total -0.484416 0.026056 
debt 

Operating Momentum 0.57013 0.006966 
(Abs) 

Total Leverage (Abs) 0.554545 0.009083 
Operating Momentum % _| 0.616883 0.002895 
Total Leverage % 0.631169 0.002153 


DECREASING OPERATING INCOME, DECREASING LTD/CAP (N=31) 
NO SIGNIFICANT CORRELATIONS 


INTERPRETATION 

There are several caveats to observe in this study. It is not the intention of the 
researcher to “implicate” long-term debt as the main culprit in profitability loss. Debt 
issues are not destructive in and of themselves unless they are being substituted for less 
costly sources of capital. Since correlation shows association and not causation, it is 
important to look for undocumented variables (like rising interest rates) that occur outside 
the domain of the study. Probability and economics make strange bedfellows if only 
because of the existence of so many other variables that can refute a hypothesis. For 
example, many debt issues go to fund large acquisitions that must be integrated into the 
corporate structure in subsequent years. If such integration proves risky, slow, and 
ultimately unprofitable, the type of funding can not be held liable; foresight was lacking on 
the part of management. If this situation occurs regularly, is it the fault of long-term debt, 
or does it stem from the size of the capital outlay precluding the use of equity? At times, a 
large issue of stock can do damage to share price merely on the basis of supply and 


demand, and retained earnings would not usually be large enough to cover the deficit. 
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Moreover, our statistics can be misleading because they occurred during a period of rising 
interest rates and relative prosperity which would have created a propensity for equity- 
type financing. In the highly inflated market of the 1990s, companies would have desired 
to exercise stock options and issue new equity because they could have done so without 
paying the penalty for diluting the shares; many such issues rose “‘automatically”. Thus, 
our premises are largely unproved and our results are inconclusive, although the study 
raised many questions and pointed us in the “right direction”. 

The data itself displays a classic argument for minimizing the cost of capital. The 
increasing operating income, decreasing LTD/CAP category in particular exhibited a mid- 
range stock price difference of as much as eighteen percent. Additionally, the Du Pont-type 
fundamentals that comprise ROE are much higher for that category. While we are unable 
to draw firm conclusions from the data, we can use several known propositions to support 
it: 

e Long-term debt obligates a company to paying interest expense. 

e Paying lower interest expense automatically raises EPS, all other variables 
being equal 

e Raising the proportion of long-term debt to equity will increase the cost of that 
same equity 

e Inanormal market, long-term debt will be more expensive than short-term 
debt because investors need to be compensated for the inflation risk of a longer 
maturity. 

e More operating income and less interest expense can lead a company to do 
more equity financing through retained earnings. 

e Greater operating income has the potential to be distributed as a higher 
dividend, compensating shareholders and raising the stock price. 

e Operating income increases can lead to “momentum”, which is an acceleration 


of earnings after an initial increase. 
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Stated as fact, the last proposition is questionable. The researcher Joseph Murphy, 
who studied three hundred and forty-four companies in twelve different industries found 
no discernible correlation between year to year earnings data. On the other hand, Manown 
Kisor and Van Messner found a pattern that they termed ‘“‘increased momentum in relative 
earnings” which is composed of an accelerated rate of change of earnings in comparison to 
the performance of the entire market. Further substantiated by both Robert Levy and 
Robert Hagin, this phenomenon is especially apparent during rising markets. It merely 
encompasses a six month increase in earnings once earnings accelerates faster than the 
market in the previous six months - and it is essentially probabilistic, not deterministic In 
this study, an autocorrelation of one year’s earnings regressed against another year’s 
proved no correlation between the two sets of data. 

Besides rejecting the null hypothesis for the increasing operating income, decreasing 
LTD/CAP data, a few other comparisons were potentially significant. If one compares the 
data sets of pure operating income increases to pure operating income decreases, one will 
find a large difference in the return on equity factors like sales and profit margin as well as 
substantially different capital outlays; 13.64 % vs. 2.96 %. Observing the long-term debt 
increase in both data sets reveals that there is little significant difference; both decreased 
long-term debt by about one percent. Evidently, more long-term debt does not drive the 
decrease in operating income or the consequent ROE factors, but may rise proportionally 
because there are less retained earnings to buffer it in the capital structure. Any decrease 
in earnings is derived from an inefficient use of capital, and actualized by a combination of 
less sales and higher production costs. It seems that while lowering capital costs will 
further enhance an already profitable company, it will not propel a distressed company 
into “the black’. 

With further data separation, we find that companies who increased both operating 
income and LTD/CAP had adequate sales, earnings, and capital, but performed less well 


than companies who increased operating income and decreased LTD/CAP. One finds 
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similar increases in assets, and yet the ROE factors for the increased LTD/CAP set 
significantly under perform. If more long-term debt does not “drain” a company of profit, 
then some other factor must be working to limit performance. The data does not reveal the 
peculiarities of acquisitions. Since S & P 500 companies need substantial capital to grow, 
retained earnings and cash prove an inadequate source of funds when purchases are 
literally in the billions of dollars. Such large purchases are normally made with 
combinations of equity exchanges and bond issues, along with cash. Acquisitions of target 
companies need time to be integrated into the acquiring firm’s asset structure which puts a 
strain on existing resources and may lead to some under performance. The “synergistic” 
effects of an acquisition are not automatic. In fact, it is typical that speculative cash goes 
into an acquiring firm’s stock if the purchase is considered a “‘smart’’ move, only to be 
removed in the next year because the capital turnover was not rapid enough. Therefore, 
the quality of assets must be examined. A large amount of cash on the balance sheet is far 
different from the integration of a competitor into one’s asset structure. Since this study 
was limited to numerical differences and not qualitative ones, we can only speculate on the 
nature of the reason behind them. 
METHODOLOGICAL CRITICISM 

Although a study of this magnitude can pose valuable questions and give 
researchers leads that may yield some answers, it lacks statistical validity because it fails to 
prove or disprove a premise. Unfortunately, financial data is heavily skewed as evidenced 
by the large standard deviations in the descriptive statistics section. Such distributions 
require a much larger sample size and a much narrower focus - such as only one segment 
of one industry-to be valid. While separating the population into unique categories helps to 
accentuate the differences, the sample comprised only large well-known companies leaving 
out small caps and private businesses. How do we know whether differences were obtained 
on the basis of size or capitalization? Researchers compensate for this bias by setting up a 


“control” group and comparing the populations - and yet that too may lead to difficulties 
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because companies may prove to be dissimilar. Unlike ‘‘twin’’ studies in the biological 
sciences, few factors are controllable in the economic environment. 

Characteristics of measurement were also problematic. Since seven to eight years of 
data are extracted from each company, the data may be serially correlated: A company 
may have a strategy over a period of time that skews the data in one direction. For 
example, if one sells homes at the beginning of an expansion, that sector may be profitable 
for several years in a row, biasing sales and income in an upwards direction. To make sure 
the measurements are not biased, it would be better to have as many companies as we have 
data points in the sample. Analogously, the period in which the sample is located may bias 
the study. Any recommendations should be derived from a few business cycles which may 
have a profound effect on the results - especially when they comprise income and debt. 
Lastly, percentage changes are inferior to logarithmic changes because the base of the 
percentage will change and skew the results. For example, a nickel change on an EPS of 
ten cents is a fifty percent improvement, which is the same measurement as an EPS that 
goes from four dollars to six dollars. The Spearman rank correlations would have further 
emphasized this anomaly because they are ordinal based measures of magnitude with no 
reference to a stable base. 

In the pursuit of more information, both students and investors should be 
encouraged to experiment. While statistically valid studies sometimes have too narrow a 
focus to be of interest to the layperson, far reaching, but technically incorrect studies can 
propose hypotheses that may have later legitimacy. Although it is not our objective to 
defend “‘bad statistics”, ideas that ‘‘break the rules’ may offer solutions when old methods 
become stagnant. Since most economic hypotheses must adapt to a changing market, they 
often lose legitimacy when repeatedly tested against reality. The hypothesis was not wrong 
at the time of formation, but was replaced by a new development. For example, our 
hypothesis about debt and tax deductions would be obsolete if the nation went to a national 


sales tax and away from an income tax. Companies with steady incomes, who can make the 
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best use of debt funding, would be penalized. Gradually, some new social or economic 
construct would develop to replace it. In essence, scholarship that produces practical, 
useful ideas should be encouraged, and in finance, that entails observing all possibilities. 

Four tenable explanations for our data can be produced: 

1. The study was flawed and no ideas were legitimate. 

2. Companies that proportioned their capital structures counter cyclically 
to the changes in interest rates profited more than those who did not. 

3. A rising market made equity funding more feasible and profitable 
because most companies’ stock was in high demand. 

4. Large debt issues will raise the cost of capital and be unprofitable 

in the near-term. 

The first and last hypotheses can be rejected on a historical basis. Many 
researchers have found that capital structure is firmly integrated with tax and interest 
rates, stock prices and profitability of the company. When more debt is incurred at a lower 
rate, capital costs are often minimized because there is less of a risk to equity and the 
inherent cost of equity remains stable. Consequently, there is no real correlation between 
type of capital structure and stock price because the market determines which structure 
will be favored. When the risk premium between debt and equity becomes very low, 
investors sell stock and buy bonds. When the risk premium is high, investors are more 
rewarded by equities. Since the interface between the market and the company is the 
interest rate, capital costs are determined by the effects of interest rate changes on the asset 
structure of the company. Companies with low operating risk will be in a better position to 
take advantage of low rates and incur more debt, while those with more operating risk 
must finance through retained earnings or equity issues. When rates rise, as they do in 
prosperous times to combat inflation, those companies who need less debt, or who lower 


their long-term debt to capital ratios, will be rewarded. 
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CHANGES IN CAPITAL STRUCTURE AND THEIR EFFECT ON 
STOCK PRICES 

This chapter examines the same data that fueled the operating income study in the 
last chapter. It attempts to establish a hypothetical relationship between changes in stock 
prices and changes in capital. While it tends to confirm conventional wisdom on the 
subject, it also opens up avenues of discussion in two other areas: 1) whether a large 
capital outlay in one year creates diminished capital funding in the next (capital rationing), 
and 2) whether financial leverage ratios have any predictive value considering that more 
risk may imply a higher cost of capital in the near future. As stated previously, the 
statistical viability of such a study can be questioned because of small sample size and serial 
correlation, but the practical value is to observe the behavior of capital structure variables 
over an entire business cycle. 
THE VALIDITY OF LEVERAGE FACTORS 

If indeed financial leverage ratios have no predictive value, it is because the market 
is supposed to factor in such information in an “efficient”? manner. Like earnings 
momentum, there may be brief periods where there are “arbitrage” opportunities when 
inefficiencies occur; at these brief junctures, the investor can use “‘stock screens”’, 
momentum, or financial leverage information to make extraordinary profits. However, the 
market changes and the factors that created such opportunities will no longer be operable. 
But - leverage factors are an inherent part of the economic system and defy change; return 
rises with risk, but if risk becomes too expensive, as it may during an interest rate hike, 
then return is diminished. Thus, there are systemic factors that validate the possibility. 
Moreover, one can argue that economic factors like inflation behave in a predictive, albeit 
unstable fashion. . Inflation may disappear for years only to come back rampantly, and it 
is a lagging indicator, not a forward looking one. The case we make for leverage factors is 


that they are specifically actionable, and affect profits and assets. There is always some 
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combination of leverage factors that will yield the highest amount of return with the least 
amount of risk in any market. On the other hand, the response to economic factors like 
inflation is reactive, and difficult to develop into a coherent strategy; we may choose an 
asset class like gold or real estate to hedge against inflation, but will need to move away 
from it once the prospect of higher prices diminishes. 

One reason that the bull market of the 1990s was a good laboratory for studying 
capital structure was the stability of earnings; a two term president, a peace dividend, the 
end of the Cold War, and low inflation all contributed to stock market increases. Excess 
speculation in the latter third of the decade had a skewing effect on the results of this study, 
but the sample population is made up of firms with primarily large capitalizations; 
absolute size tends to buffer some volatility. While there is always the tendency to interpret 
correlation as “‘cause and effect” instead of mere association, our objective in this chapter 
is not to prove a theory, but to get the reader to think in terms of possibilities - and - even 
if he or she so chooses, ways to refute this research. 

CONNECTING THE DOTS: EARNINGS AND DIVIDEND GROWTH AND THE COST 
OF EQUITY 

Throughout this text, we have emphasized our belief that stock appreciation is a 
function of earnings acceleration. When one firm’s earnings rises faster than other firms’ 
in the market, that firm’s stock will out perform those of similar risk. Secondly, we can 
infer that earnings are rising faster than the cost of capital (specifically the cost of equity) 
when this situation occurs. Thirdly, we have stated that the environment for such earnings 
increases is created by an optimal capital structure. The theoretical underpinnings for this 
scenario would be the change in each component part of the comparative dynamic, % A 
Net Income / % A Cost of Equity. In fact a hypothetical comparative dynamic can be 
constructed for the entire economy with % A GDP / % A Risk Free Rate (10 Year Bond) 

In essence, the gain from investment must outpace its cost. When interest rates rise and 


stocks ascend too rapidly in comparison to risk, the cost of equity outpaces earnings and 
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the stock market withers. The relationship between components of the capital asset pricing 
model (CAPM) is established by this balance between earnings and the cost of capital. 

An alternative to this “top down” theory is to micro-manage capital structure 
through the dividend. Those who espouse dividend theory believe that all stock valuation is 
inherent in dividend payments and that the proportion of equity in capital structure 
depends on the management of retained earnings. The residual theory of dividends 
proclaims that unless projected earnings meet a specific level of return, they should be paid 
out to shareholders. In this case, the opportunity cost of retaining earnings is greater than 
paying them out, as measured by the cost of equity. That tenet has made many 
corporations reluctant to cut dividends in the worst of times, because of the negative 
information that such a move signals. Not only will such a company fail to compensate 
shareholders, but it will need to finance in the credit markets for lack of sufficient retained 
earnings. This type of funding raises the cost of capital even as earnings are depleted, and 
the result is a diminished stock price. Thus, the dynamics are a microcosm of the “‘top 
down approach”; the change in earnings is decreased while the change in capital costs is 
increased. 

The Gordon model offers an estimate of the cost of equity, but is subject to 
distortion in determining an adequate growth rate. Nevertheless, the dynamics behind the 
model are informative, because they directly relate the cost of equity to the price of the 
stock, albeit at a constant growth rate of dividends. While we believe that a more accurate 
cost of equity is obtainable from the CAPM, it is entirely possible to manage capital 
structure from the perspective of dividend growth and retention. In fact, without 
knowledge of beta, an effective use of dividend discount models should provide the same 
outcome as the CAPM, because both methods concentrate on the relationship between 
earnings and the cost of equity. 


EARNINGS ACCELERATION 
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To reiterate the Gordon model: The current price of the stock = Next Dividend / 
(Ks—G). Ks is equal to the cost of equity and G is the growth rate for which we have 
formed the generic equivalent, ((ROE)(Retention ratio)). While the Gordon model is only 
applicable to stocks whose dividends grow at a constant rate, we do not use it for valuation. 
We obtain a “ball park” figure for the cost of equity, which is comparable to an IRR for 
that stock. If it is higher than that obtained through the CAPM, then we observe whether 
that stock is a good candidate for investment. In that case, the internal return for the 
company is outpacing stocks of similar risk on the market. 

To obtain this “internal” cost of equity, we algebraically turn the model around and 
see that Ks = ( Next Dividend / Stock Price ) + Growth. Since we have made growth 
contingent upon earnings, both the amount retained and the return (ROE x Retention), we 
can easily observe how the cost of equity has a direct, positive relationship with earnings. 
In fact, throughout the business cycle, the cost of equity rises as earnings rise except that it 
lags behind the rate of earnings growth. This lag is a double edged sword: as earnings 
outpace the cost of equity, stocks rise, but when a downturn erupts, earnings deteriorate 
far more rapidly than the cost of equity. While the Federal Reserve desperately cuts rates, 
stocks can not recover until earnings again outpace the cost of equity in the opposite 
direction - usually a six month process in recent decades, but totally dependent on the 
severity of the decline. 

The dynamics of this lag are implicit in the Gordon model. If a company delays in 
cutting its dividend, or communicates expectations thereof, the proposed dividend yield 
component, (Next Dividend / Price) will grow because stock prices (the denominator) 
decrease. At the same time, the growth component is shifting downward because retention 
and earnings are both lower. Thus, earnings outpace the cost of equity. The same 
phenomenon occurs during an expansion: companies are not sure whether growth is stable 
enough to warrant a dividend increase and the proposed dividend yield shrinks to cause an 


upward lag behind earnings. 
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In the CAPM, the lag appears to be created by delays in cutting or raising interest 
rates. A paradoxical relationship between interest rates and stock prices occurs; stocks will 
be positively correlated with interest rates until rates are high enough to discourage 
investment. At that point, stocks begin to be negatively correlated with interest rates, and 
the Fed begins a campaign of rate cutting. Since inflation is a lagging indicator in itself, the 
Fed must be wary of stymieing business growth. It lets earnings growth outpace rate 
raising initiatives and the stock market rises. During a downturn, the Fed can not lower 
rates fast enough without causing dislocations in the capital markets. In essence, the 
connection between the two models lies in expectations: both the risk free rate and the 
proposed dividends of firms are functions of the collective expected economic outlook - but 
- they are reactionary and not forward looking simply because changing them entails so 
much risk. 

STATISTICAL VALIDITY 

The proposition that changes in leverage factors such as the long-term debt to 
capital ratio (LTD/CAP), or Assets/Capital should be correlated with stock prices is evident 
from the implications of these models. In the Gordon model, the amount of debt is implicit 
in the retention ratio, which regulates growth. A higher percent of retained earnings will 
raise a firm’s equity position, but may undermine dividend growth if it is excessive. 
Analogously, in the CAPM, a higher beta is created from taking on more debt which will 
potentially raise the stock price in a rising market. Together, the two models create the 
foundation for correlation, and yet there are several equivocal variables. Both inflation 
and rising interest rates can skew the results. For example, during the early part of an 
expansion when interest rates are low, more long-term debt may be correlated with higher 
stock prices. On the other hand, at a market top, the higher cost of debt may cause those 
variables to be negatively correlated. Similarly, if inflation is high, earnings will not put as 
much pressure on stock prices; the market factors in the real rate of inflation. In that case, 


more debt might be correlated with higher prices because the market factors in the 
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repayment of loans in depreciated dollars. Thus, the futility of a controlled experiment on 
leverage factors should be evident. In order to achieve statistical validity, the researcher 
needs a large, unbiased sample. But when it is large enough, factors outside of the 
experiment will change the relationship between variables. This paradox has can blind 
researchers to the inherent value of some fundamentals. If, for example, depreciation is 
highly positively correlated for two years, and then negatively correlated for one, the 
results would be termed statistically inconclusive. In fact, one has to gauge the value of 
that fundamental (depreciation) in terms of the effect of some outside factor - a change in 
the tax law, for example. From a mathematical perspective, there is no long term 
correlation, but from an investor’s perspective, it may end up being valuable because it is 
viewed within a specific context. In capital structuralism, we need to view the leverage 
factors from the context of changes in the cost of capital which are specific for each 
company. If the cost of debt is ridiculously low for one company, that firm will probably 
incur more long-term debt simply because it minimizes the cost of capital even as interest 
rates are climbing. However, when the yield curve is ascending, inflation is in check, and 
earnings are rising, an economic environment will be conducive to forming trends among 
some leverage factors; what is considered a “‘normal” business cycle creates an 
equilibrium in which risk is priced correctly. Most companies react to the same market 
conditions and act similarly when it comes to changing capital structure. Therefore, 
researchers in this subject must tread a fine line between the need for mathematical proof, 
and the practical observation of “real” economic behavior. In this case, any study that is so 
narrowly focused as to be statistically valid, may also be irrelevant. 
A BRIEF STUDY 

Using the same data as in the operating income study of the previous chapter, 
changes in mid-range stock prices were regressed directly against changes in leverage 
factors on a percentage basis - except without further categorization; each variable was 


freely regressed against mid-range prices without reference to any sub category. Both the 
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change in the current mid-range price (the year of the leverage changes) and the change in 
the next mid-range price are described. This divergence allowed the researcher to observe 
the immediate effects on prices and also the forward looking effects (if any). The following 


table delineates the variables used in the study: 


Table 20-1 

Next Mid-range Stock Interest Rate (Total debt) | Capital Multiplier 

Price (Assets/Cap) 

Operating Income Total Debt Total Cost (Sales-Op Inc) 

Sales Asset Turnover Operating Momentum 

Outstanding Shares Profit Margin Long-term debt 

Interest Expense Capital Expenditures Long-term debt/Total 
Debt 

Assets Cash Total Leverage 

Capital LTD/CAP Total Leverage -absolute 

EPS Financial Leverage Ratio | Operating Momentum - 
Abs. 

Current Mid-range Stock 

Price 


Those variables that are significant at the 95 % level (a 95 % chance of association with the 
stock price) are displayed. Additionally, any variable that has explanatory value in terms 
of capital structure may be exhibited; some of the variables were regressed against each 
other if they verified some tenet of capital structure theory. The sample includes the same 
one hundred and eighty-two data points, representing the same number of fundamental 
changes as in the previous study. The same caveats also apply because several data points 
will represent one company (twenty-four companies in all) and there may be serial 
correlation in which one data point will influence a subsequent data point. Thus the study 
may evidence strategies taken by a firm over a specific period. This qualitative aspect has 
pragmatic value, but invalidates some statistical conclusions. In effect, we can observe how 
capital structure changes affected stock prices over an economic cycle, but we cannot 


attribute cause and effect; there are simply too many uncontrolled variables. 
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THREE ASSUMPTIONS 

We interpret the results given three assumptions: 

¢ 1) We assume that there is no transitivity of correlation - that is:- if one variable is 
correlated to another variable, and that variable is correlated to a third variable, we do 
not assume that the first variable is also correlated to the third. 

e¢ 2) Secondly, we assume that there is consistency in correlation. If assets are correlated 
to sales in year one, for example, , we assume that the correlation is valid in year two, 
unless proven otherwise. That assumption is only realistic if the two variables are 
deterministic functions of each other; that is - one variable such as sales will 
mathematically determine another variable such as operating income. In that case, the 
variables will always be consistently correlated because total cost is subtracted from one 
to obtain the other. However, in probabilistic associations, such as with stock prices 
and leverage, that consistency does not always hold. 

¢ 3) We assume that conventional financial wisdom is valid. Stock prices rise when 
earnings rise. Variables that increase the cost of capital will decrease the price of the 
stock. We use the study to defend these arguments, but alternatively, there may be 
connections that invalidate such financial truisms. Each economic cycle has periods of 
complete incoherency when “normal” correlative values are suspended. 

All regressions in the study use the Spearman rank correlation. Data is ranked 
from highest to lowest before linear regression is applied. This method captures the 
associative value better than straight linear regression, but does not capture the strength of 
the association as well. Nevertheless, it is the preferred method because it tends to 
emphasize curvilinear relationships that might not otherwise be apparent. Correlations 
are scaled from -1 to +1 just as in linear regression, but the exhibited probabilities are the 
probabilities of no association. The higher the probability, the less the two variables are 


associated. Thus, the 95 % probability level is stated as 0.05 or less. This process confuses 
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students and investors who have been taught that “more” connotes a larger number. In 
this case, we are actually finding the probability that the’ null set” (no association) is true. 
EXPECTATIONS 

It is expected that current year fundamentals will be more strongly correlated with 
stock price changes of the same period than with stock price changes of a subsequent 
period. Moreover, it is expected that no current period variable will be highly correlated 
with earnings in the next period. The argument for an “efficient” market stems from futile 
attempts to predict market behavior; capital structuralism acknowledges the transient and 
unstable relationship between fundamentals and stock prices. When the cost of capital is 
minimized at varying levels, the combination of fundamentals that achieves this optimum 
keeps changing. Therefore, no “exact” amount of sales, income or capital will yield a large 
change in price unless it contributes to lowering the cost of capital first. At that point, any 
magnitude of change would rest upon the amount of diminished risk, usually implying a 
movement toward a cost reducing capital structure coupled with an appreciable change in 
income. 

A third expectation is a simple extrapolation of deductive logic which most financial 
professionals would recognize: prices are affected by earnings which contribute to retained 
earnings which would raise the proportion of equity to debt when earnings are high. In 
EVA analysis, where the flow of income is balanced with the change in equity, there is little 
explicit awareness of the quality of equity changes. We often assume that the cost of equity 
will rise if a firm issues stock, but that such a rise might not be malignant if the equity 
buildup was derived from retained earnings. We also assume that the company will pay a 
penalty if it retains earnings instead of distributing them as dividends when the cost of 
equity is particularly high. However, in the majority of observed cases, when net income is 
great enough to warrant large increases in retained earnings, the stock responds positively: 
net income is more than enough to absorb the increase in equity and the cost of equity is 


kept low because more retained earnings diminish beta. Thus, we should expect at least a 
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concurrently strong correlation between earnings and stock price and a negative 
correlation between long-term debt to capital and earnings; an increase in LTD/CAP might 
imply that retained earnings have decreased, although both can rise at the same time under 
the proper conditions. 
DATA (See Tables) 
INTERPRETATION AND RESULTS 

The behavior of the long-term debt to capital indicator (LTD/CAP) defied 
expectations. While it had a 76.76% probability of no association with the current mid- 
range price, when regressed against next year’s stock price, it had a probability of no 
association of 0.2 %. In fact, three other cost of capital factors - long-term debt to total 
debt, the financial leverage ratio and the interest rate on total debt - displayed the same 
“leading indicator” characteristic. They each showed significant correlation when 
regressed against next year’s price, but little association when compared to current prices. 
The reader should notice that when total debt alone was regressed against mid-range 
prices, it displayed a stronger correlation with the current mid-range price than the next; 
this indicator exhibits the same behavior as many of the earnings associated fundamentals 
like sales, assets and operating income. However, with the addition of long-term debt in the 
numerator, it displays the leading characteristic of the other capital cost components. 

While long-term debt and capital in isolation both exhibit stronger current price 
correlations, once they are paired in a ratio, the correlation becomes stronger with next 
year’s mid-range price. The student/investor should be cognizant of the tax benefits of 
more long-term debt because the correlation between long-term debt and stock price turns 
from positive to negative. Once the debt is carried over to the subsequent year, the tax 
benefits may remain the same but now the probability of default rises - unless the debt 
begins to enhance returns. In fact the lag is so pronounced for any variable that directly 
affects the cost of capital, that we can separate variables into “‘capital cost”? components 


and “profit ‘‘ components which are more correlated with the current price. 
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Table 20-2 


COST OF CAPITAL COMPONENTS: MORE CORRELATED WITH NEXT 
YEAR’S PERFORMANCE 


Long-term debt / Total Debt 


Interest Rate on Total Debt 


Financial Leverage Ratio: Operating Income / Operating Income - Interest 


Long-term debt / Capital 


Table 20-3 


PROFIT COMPONENTS (MAIN): MORE CORRELATED WITH CURRENT 
YEAR’S PERFORMANCE 


Operating Income 


Sales 


Assets 


Capital 


Profit Margin 


Long-term debt 


Number of Shares Outstanding 


From a capital structure perspective, we can interpret the lag as an increase in risk that is 
not factored into the stock until it fully affects the cost of capital. Moreover, since the data 
describes a “normal” market with rising interest rates (the 1990s), we cannot pinpoint 
whether the proportion of long-term debt to capital raised the cost of capital. Again, there 
is a combination of market factors (interest rate and equity market increases) that 
contributed to the lag. However, such a market “inefficiency” was the mechanism that 
powered this research; in an already inflated stock market, gains of one and a half times 
the average could be expected simply by choosing companies that were lowering the LTD / 
CAP ratio through more retained earnings. With a smaller risk premium (the distance 
between the risk free interest rate and equities), the effect on LTD / CAP might have been 


less pronounced and long-term debt would have been less expensive. Alternatively, 
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increases in long-term debt to capital ratios could even indicate an expansive market if 


interest rates are low enough and earnings prospects are high. 


HYPOTHETICAL CAUSATION 

While correlation is not to be confused with causation, even statistical inference 
among all the variables will not give a satisfactory explanation. Only the financial logic 
inherent in capital structure, along with observation of the investment process, can yield an 
answer. The reason? There is no concrete measurement that can anticipate a rapid 
turnover of capital and assets: the sooner a firm can turn the purchase of an asset into a 
profitable venture, the more investors will demand equity in that company. Since most 
large debt issues are for the strategic purchase of profit-making assets, there is some lag 
between purchase and the generation of income. In this interim, firms will often take 
restructuring charges, give out executive compensation (golden parachutes) and 
consolidate operations. At times, the confluence of operations brings unanticipated 
problems and the need for another (albeit smaller) loan. For these reasons, it is typical to 
see the proportion of long-term debt to capital rise for more than one year, and to observe 
at least some stagnation in the stock. 

Sometimes, the incurring of debt is not a strategic play. Companies who are in a 
sector that has not been favored by the market may use long-term debt to fund fixed assets 
that maintain existing operations. In these cases, the stock is not in demand and long-term 
debt to capital rises. Again, the increase may be part of a pattern that lasts at least two 
years if not more. No retained earnings are available, but the company must have a source 
of funding or face the prospect of downsizing and selling assets. Long-term debt becomes a 
tool to forestall insolvency until the company can increase income. 

If we coordinate the behavior of long-term debt to capital with our knowledge of 
EVA, the reader can observe another avenue of approach. When we accept the premise 


that both earnings and EVA are highly correlated with stock price, we need to examine the 
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capital components of the EVA equation. According to our correlations, there is no 
variable that is strongly correlated with an increase in next year’s earnings. By the process 
of elimination, if current LTD/CAP is not highly negatively correlated with next year’s 
earnings, the net income part of the EVA equation is unaffected. That leaves a rise in the 
cost of equity as the reason for a diminished EVA and stock price. Such a rise in the cost of 
equity would be a function of a higher beta caused by more leverage - the increase in 
LTD/CAP. 

THE HAZARDS OF PLAYING DETECTIVE 

The connection between the cost of capital, stock prices, and the proportion of debt 
to equity is all encompassing. Unfortunately we may tend to “read” a thread into a 
scenario where none exists. The insistence on interpretation through capital structure 
changes can blind us to other explanations that may be just as legitimate if not more so. 
For example, the cost of capital does not always respond to increased risk. Consider short- 
term debt as an illustration. Short- term debt may expose a firm to the risk of default more 
easily than long-term debt (more frequent payments at varying rates), and yet it is less 
expensive; the correlation between capital costs and risk is not always positive. In essence, 
it is difficult to obtain mathematical proof of causation because the sample continually 
changes as economic conditions arise: in one market, a stock will rise with more long-term 
debt to capital, and a year later, the same indicator will be negatively correlated to it. Such 
a market efficiency has created the “random walk” theory because few can successfully 
coordinate available information to make accurate predictions. 

In the exhibit of earnings correlations, the student/investor should notice the 
strength of correlation for concurrent fundamentals like sales and assets, and then contrast 
these when they are regressed against next year’s earnings: fundamentals have no 
predictive value whatsoever. There is no factor that some manager can “grab a hold of” 


and improve next year’s earnings. In fact, the following table represents a straight 
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autoregression of one year’s earnings increases on the next, and the reader can observe 
that no momentum was exhibited. 


Table 20-4 


AUTOCORRELATION WITH NEXT YEAR'S EPS PERCENTAGE 


Y Intercept = 22.9816 


Coefficient = -0.04087 


R Squared = 0.001671 


Y = 22.9816 - 0.04087 (X) 


The minuscule coefficient of determination reveals that there is no predictive linear 
connection between year to year earnings. However, several researchers have found that if 
earnings are greater than the market over a six month period, they will tend to rise in the 
next six months as well. In the late 1960s, Manown Kisor and Van Messner worked with 
earnings acceleration, and Robert Levy of American University paralleled this approach 
with stocks. Both found six month momentum trends following acceleration increases. 
Even in the depths of the depression, no less a researcher than Alfred Cavello stated that if 
stocks went up for a year, they were likely to follow with another gain. 

Much of the upward trend in stocks that occurred after lowering long-term debt to 
capital, may be attributed to earnings momentum. When earnings are high, more retained 
earnings are created that lowers the long-term debt to capital ratio. The proportion of 
equity naturally rises because more earnings attract demand for the stock as well. Thus, it 
would appear that this leverage ratio is inversely correlated with earnings - which the data 
substantiates: LTD/CAP has a negative correlation with earnings of -0.195179 and a 
probability of no association of only 0.008280 or 99.2 % chance of being associated. 
However, the correlation of current LTD/CAP increases to next year’s earnings increases is 
almost insignificant at -0.039136 with a 0.625401 probability of no association. Obviously, 
more long-term debt to capital is not depressing next year’s earnings, although it may stop 
earnings momentum. While long-term debt to capital is heavily negatively correlated with 


current earnings, there will be some response from the investment that will propel earnings 
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slightly higher in the next year. The intensity of that “response” seems to determine 
whether the stock will become attractive and the firm can begin raising equity. 

Perhaps the best explanation of the dynamics of proportionality is found in the 
marginal benefits equation. We know that on the left side of the equation, more debt will 
increase tax benefits. If one examines a typical default probability algorithm like Altman’s, 
the student/investor will find that many components have “assets” in the denominator - 
retained earnings/assets, operating income/assets, sales/assets, etc. -which makes up the 
major factor on the right side of the equation. As we raise debt, we also raise the asset 
portion of the default probability. In the next year, without an infusion of more debt, we 
need to increase the performance values that are contained in the numerator part of the 
default probability - the sales, working capital -the basic return on assets. When these 
variables do not increase, the probability of default rises, and the marginal benefits 
equation will decrease. Thus, the sooner a firm can integrate assets into a profitable 
scenario, the more marginal benefits will rise. However, any large acquisition or merger or 
even a change in fixed asset technology, requires a “‘period of adjustment” before these 
assets can generate a profit, not to mention the possibility that the acquisition may not 
match the firm’s operating characteristics. All of these risks would be reflected by some 
stagnation if not depreciation of the firm’s stock price. 

THE ARGUMENT FOR CAPITAL RATIONING 

By far the most curious relationship was found between capital and the interest rate 
on total debt. Regressions were performed between current capital and next year’s interest 
rate, as well as the current interest rate and next year’s capital. Although we assume from 
capital structure theory that more capital will increase risk and lead to higher rates, we 
were not prepared to observe a decrease in capital for the subsequent year when interest 
rates were raised during the current year. This negative correlation occurs in a context 
where current long-term debt increases are highly correlated with current increases in the 


interest rate on total debt. Paradoxically, current increases in capital have no significant 
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association with current year interest rates at all. Accordingly, we can hypothesize at least 

three reasons for this occurrence. 

¢ 1) Over the eight year study period, anomalies occurred in the data that created a 
negative relationship between next year’s capital and the current interest rate on total 
debt. 

¢ 2) The greater risk that is implicit in higher interest rates encourages firms to fund 
projects in large blocks of debt, especially when interest rates are anticipated to rise. 

¢ 3) Firms ration capital and cut back on projects when a large acquisition is made in 
order to concentrate on making it a profitable venture. 

In normal capital budgeting, a firm accepts all projects that have a positive net 
present value. In layperson’s terms, that proposition obligates a firm to take on all 
profitable projects, given a specific cost of capital and recognizing future cash flow in 
current dollars. From economics, we know that a firm should produce to a point where 
marginal revenue is equal to marginal cost, which is generally analogous to accepting 
projects with a positive net present value. If a firm does not fund all projects that would 
exceed its cost of capital, it does not maximize its value and partakes in what is termed 
“capital rationing”. While financial professionals recognize capital rationing, the scenario 
is less familiar to the average investor. In short, it is trading the viability of future projects 
in order to meet some short term objective - which are often numerous when large mergers 
are implemented. The shift in priorities is often termed agency factors or “agency 
friction”, because management acts as an “agent” for the shareholder. These factors may 
include the following: 1) the belief that raising more capital will immediately raise its 
inherent cost; 2) the recognition of greater default risk once a large block of debt is 
incurred; 3) the fear of losing voting control by issuing more equity; 4) the belief that 
current projects are either very risky and / or understaffed and require more managerial 
attention. By no means an exhaustive list, any of these beliefs will undermine a firm’s value 


when carried to fruition because they will frustrate movement toward an optimal capital 
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structure. Under-funding prospective projects will lead to diminished earnings and the 
potential to misallocate the proportion of debt to equity. 

Companies that incur long-term debt are essentially giving up financial control to 
creditors. The rights of a bondholder are almost always prioritized over those of 
shareholders which sets up an environment conducive to capital rationing. Indentures 
often restrict the raising of new debt to a specific times interest earned ratio (TIE) and if 
retained earnings are non-existent, the firm will have problems financing new projects; 
equity is not attractive unless the firm is generating sufficient operating income which is 
difficult to achieve so soon after an acquisition. The alternative is to ration capital and 
maximize profit given those constraints. 

Without transitivity of correlation, we can also observe that like the current interest 
rate, current long-term debt to capital increases are negatively correlated with next years 
capital increases. Evidently, more debt raises interest rates which raise risk. Since many 
long term projects are funded with long-term debt (cash flow matching), these capital 
intensive projects must be followed by smaller, more manageable projects in subsequent 
years, and thus changes in capital become negatively correlated with current risk 
However, the hypothesis of capital rationing cannot be proved. While it is always a 
possibility, the premise is based on knowledge of a firm's specific IRR and “project 
pipeline” to which few individuals have access. This alternative concept (adequate funding 
for smaller projects) is a reliable assumption given the strong correlation between increases 
in current stock price and increases in current capital (a correlation of 0.418036 with a 
probability of no association of 0 %). If indeed new projects require less capital, while at 
the same time operating income (ROA) is temporarily depressed by the need to integrate 
new assets and pay additional interest expense, the mid-range stock price might decline. 

The quotient of economic profit is the comparative dynamic, Net Income / Cost of 
Equity. In this ratio, the cost of equity is the full cost of the CAPM percentage multiplied 


by stockholder’s equity. In the capital rationing scenario, with increasing leverage, net 
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income is slightly diminished while the CAPM percentage rises because of an increased 
beta. Since all profitable projects are not being funded, net income may not increase 
enough to raise economic profit. The result will be a diminished EVA, and a declining 
comparative dynamic, even though equity funding was not extensively used. The firm fails 
to move toward an optimal capital structure simply because resources were channeled 
toward last period’s capital allocation and away from current profitable projects. In 
industries that require both a high level of technology and a high level of debt, project 
deferment can lead to obsolescence because a firm can only compete with the newest 
innovations which tend to have a short “‘shelf life’. Such companies are hit with a “double 
whammy”’; they need to decrease the cost of capital, but by the time they do, the projects 
they would have funded are no longer legitimate. This “hidden” cost of debt is seldom 
discussed when firms integrate their operating and financial risks, because operating 
leverage only measures the amount of fixed costs and not their quality. For example, the 
PC industry was changing so rapidly in the late 90s that even with a lower operating 
leverage, the risk of creating unsold inventory became far too great. 

The lack of a significant correlation between any current factor and increases in 
next year’s earnings leads to the conclusion that raising the cost of capital is the prime 
reason for a lower stock price in the subsequent year. By default, when we examine the 
next EVA, we find that: 1) net income is basically unaffected by last year’s capital 
allocation; 2) capital outlays may be depressed if long-term debt to capital was increased 
in the last period, and 3) the incurring of debt raises beta, which increases the cost of 
equity. The only factor that could possibly offset this decrease in EVA would be an 
immediate decrease in LTD/CAP that would be derived from retained earnings or equity 
issues; such an occurrence would diminish beta, but would only be achievable if operating 
income were bolstered, or if the stock was especially attractive at a low price. 

Without specific reference to a numeric cost of capital, our conclusions are merely 


speculative. To obtain statistically viable data, this study would have needed to not only 
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measure the different costs of capital for each period, but to determine the amount 
attributable to myriad factors - the Federal Reserve, the stock market, the internal 
dynamics of the company. Therefore, the reader must be warned with the caveat that this 
study can not be overlaid on other periods and be expected to be relevant. It was the 
workable pattern of the 1990s, but may not relate to 2015. Levels and changes of the risk 
premium, technology shifts, and other viable alternative investments may change the way a 
firm moves toward an optimal capital structure. Other shifts include changes in 
bankruptcy laws and tax legislation. For example, taxing dividends at the same rate as 
capital gains makes those stocks more attractive. Greater demand for equity in these 
companies may shift the cost of capital, and raising long-term debt may actually benefit the 
stock in subsequent years. Similarly, the shift to a lower level of interest rates in the new 
millennium also shifted the optimal capital structure. The probability of default was 
different for the same amount of debt held in different years. Thus, the student/investor is 
encouraged to do research on which leverage pattern is working for the top sectors, and to 
understand why it is profitable by observing the components of the capital dynamic: (Net 


Income - Cost of Equity). 


SPEARMAN RANK CORRELATION WITH PERCENTAGE INCREASES IN 


CURRENT AND NEXT YEAR MID-RANGE STOCK PRICES 


Table 20-5 

VARIABLE CURRENT NEXT YEAR 
MID-RANGE MID-RANGE 

Most Correlation Probability Correlation Probability 

Significant 

Operating 0.414726 0 0.230556 0.001741 

Income 

Number of 0.190681 0.009926 0.102052 0.17042 

Shares 

Assets 0.415331 0 0.159849 0.031123 

Capital 0.418036 0 0.140295 0.058892 

Interest Rate -0.06787 0.36263 -0.153022 0.039177 

Sales 0.443389 0 0.150517 0.042544 

Total Debt 0.222137 0.002579 0.155414 0.036176 

EPS 0.209008 0.004632 0.197081 0.007661 

Capital 0.275874 0.000164 0.072362 0.331668 

Expend. 

Profit Margin 0.166469 0.024704 0.149717 0.043669 

LTD/Total 0.038071 0.609878 -0.172137 0.020146 

Debt 

LTD/CAP -0.022051 0.767631 -0.220211 0.002816 

Financial -0.171175 0.020864 -0.251781 0.000606 

Leverage 

Capital -0.135234 0.068727 -0.041765 0.57561 

Multiplier 

Long-term 0.149316 0.044241 -0.106845 0.151118 

debt 


Each item in the variable column represents a percent change in that fundamental. 
All items with a probability of association of 95 % are listed, but if an item has comparable 
value e.g., capital multiplier, that fundamental is listed as well. Additionally, if an item is 
significantly correlated in one year but not in the next or previous periods, it is also listed. 


Several items were not listed simply because they were not highly correlated - such as - 
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asset turnover and end of year balance sheet cash. Their exclusion does not mean that they 
are any less important than the listed variables, just that they lacked correlation with stock 
price increases for the specific years with these twenty-four S & P 500 companies. 
SPEARMAN RANK CORRELATION ON CHANGES IN THE INTEREST RATE ON 
TOTAL DEBT 


The effect of changes in current fundamentals on current interest rates: 


Table 20-6 

CURRENT YEAR CURRENT YEAR 
VARIABLE INTEREST RATE 

Variable Correlation Probability 
LTD/CAP 0.297846 0.000044 
Capital (Equity + LTD) 0.037876 0.611708 


The effect of changes in the current year interest rate on changes in next year’s 


fundamentals: 
Table 20-7 
NEXT YEAR CURRENT YEAR 
INTEREST RATE 
Variable Correlation Probability 
Operating Income -0.045664 0.56886 
Sales -0.067203 0.401484 
Capital -0.167101 0.035859 
Assets -0.09137 0.253549 
Total Debt 0.045173 0.573031 
Capital Expenditures -0.10865 0.17418 
Number of Shares -0.082255 0.304204 


Out of several variables, only changes in capital have a significant (95 %) chance of being 
associated with increases in the current interest rate. Correlation is not causation, but it 


appears logical that less capital would be demanded if the price of it has risen. This point is 


512 


even more emphatic in light of the previous table’s indication of no significant current 
association between the two. 


The effect of changes in current fundamentals on changes in next year’s interest rate on 


total debt: 

Table 20-8 

CURRENT YEAR NEXT YEAR'S 
VARIABLE INTEREST RATE 

Variable Correlation Probability 
LTD/CAP 0.290095 0.000278 
Capital 0.165464 0.037738 
Financial Leverage Ratio 0.065025 0.416949 
Capital Multiplier 0.068533 0.392213 


Notice that the relationship between current interest expense and income (financial 
leverage) is not significantly associated with next year’s interest rate, but as soon as long- 
term debt is incurred, there is an effect on next year’s interest. Evidently, the incurring of 
long-term debt obligates the company to a series of interest payments that raises the risk 
associated with the cost of capital. Moreover, greater capital outlays in the current year, 
tend to force the interest rate upward in the next year, but this hypothesis is statistically 
inconclusive: the effect may be due to Federal Reserve hikes and not the implicit increase 
in corporate risk. 

SPEARMAN RANK CORRELATION BETWEEN CHANGES IN TWO CURRENT 
FINANCIAL LEVERAGE MEASUREMENTS AND CHANGES IN NEXT YEAR’S 
FUNDAMENTALS 


513 


The association between the change in the current financial leverage ratio and the change 


in the current LTD/CAP measurement: 


Table 20-9 

CURRENT LONG-TERM DEBT TO 
CAPITAL 

Variable Correlation Probability 

Financial Leverage Ratio 0.29166 0.000065 


The association between changes in the current financial leverage ratio and changes in next 


year’s fundamentals: 


Table 20-10 
NEXT YEAR’S CURRENT FINANCIAL 
LEVERAGE RATIO 
Variable Correlation Probability 
Operating Income 0.05538 0.489493 
Sales 0.034869 0.6636 
Capital -0.185999 0.019291 
Assets -0.103109 0.197328 
Number of Shares -0.104523 0.191216 
Total Debt -0.00365 0.963699 
Capital Expenditures -0.119273 0.135525 


Only capital has a strong inter-period relationship with the change in the financial leverage 
ratio and it is negative. We can only assume that firms are decreasing the cost of capital by 


minimizing next year’s capital allocation. It is not proved. 


The association between changes in the current long-term debt to capital ratio and next 


year’s ratio: 
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Table 20-11 
NEXT YEAR’S CURRENT LONG- TERM 
DEBT TO CAPITAL 
Variable Correlation Probability 
LTD/CAP 0.034729 0.664871 


While this author believes that incurring debt tends to encourage more subsequent debt, 
this study disputes that assumption. There is little association between changes in the 
amount of debt in juxtaposed years, although we do not test for the statistical viability of a 
debt increase by itself. Long-term debt to capital may still rise in the next year when debt 
is incurred in the current year, but the amount of change is not related to previous changes. 


The effect of changes in current long-term debt to capital on changes in next year’s 


fundamentals: 
Table 20-12 
NEXT YEAR’S CURRENT LONG- TERM 
DEBT TO CAPITAL 
Variable Correlation Probability 
Operating Income -0.003137 0.968793 
Sales -0.104414 0.191686 
Capital -0.221585 0.005142 
Assets -0.224585 0.004555 
Number of Shares -0.138209 0.083311 
Total Debt -0.17629 0.026711 
Capital Expenditures -0.173104 0.029626 


This table should convince the reader that growth in the subsequent year was stymied by 
an increase of long-term debt to capital in the previous year. Since Wall Street tends to 
prize growth above all else, the stock price would naturally decline. Notice that both assets 
and capital in the next period are significantly associated and that every correlation is 


negative. Notice also, that operating income is barely affected which would provide the 
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foundation for no association with next year’s EPS. We cannot prove that assets and 
capital are intentionally kept low to improve the return on investment. Since large blocks 
of capital are more cost efficient than the same amount spread over several years, we 


assume that capital rationing is not being implemented. 


SPEARMAN RANK CORRELATION BETWEEN CHANGES IN EARNINGS PER 
SHARE AND CHANGES IN FUNDAMENTALS 

We display only the capital components in the correlation with current EPS changes 
because most fundamentals have a strongly positive correlation with current earnings and 
to exhibit them would be redundant. It is right to assume that assets, sales, capital and 
operating income will rise concurrently with EPS, but the challenge for the investor is to 
determine the time and quantity of that rise. When a firm increases its long-term debt to 
capital, the value of the company immediately increases because of tax benefits, and yet this 
rise in stock price is disconnected from earnings. It immediately appears that investors are 
speculating about new assets, but we know from our study of capital structure that 
marginal benefits are increasing. This disconnect can be observed in the triad relationship 
between long-term debt to capital, earnings and stock price. Current long-term debt 
increases have little association with current stock price, but current EPS increases are 
heavily associated with it. On the other hand, current long-term debt to capital changes 
have a strong negative association with current EPS changes. We conclude that there must 
be some times when the current stock price rises strongly in the light of a long-term debt to 
capital increase; these rises would encompass a large gain in tax benefits as opposed to a 
smaller increase in default probability, the exact recipe for an improvement in the 


marginal benefits equation and (most likely) in EVA. 


The effect of changes in current fundamentals on changes in current EPS: 
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Table 20-13 
CURRENT VARIABLE CURRENT YEAR’S 

EPS 
Variable Correlation Probability 
LTD/CAP -0.195179 0.004616 
Capital 0.202482 0.00612 
Financial Leverage Ratio -0.14146 0.0568 
Capital Multiplier -0.069514 0.351096 
Interest Rate on Total -0.017927 0.810172 
Debt 
Current Mid-range Stock 0.209008 0.004632 
Price 


The information that would be most helpful to corporate executives would be forward 


looking indicators of earnings growth. What strategic actions can we take this year that 


will lead to increased earnings growth in the next? As revealed in this study, there is 


certainly no ‘“‘magic wand”. All fundamentals must be smoothly coordinated for such 


growth to occur. There can be no leading statistical measurement that will determine 


whether a company's sales will suddenly escalate, and such research is not in the realm of 
investor finance, but is in the domain of corporate marketing. In fact, part of the problem 
with forecasting earnings and the need for company guidance is attributable to this lack of 


correlation as evidenced in the following table. 


The effect of changes in current fundamentals on changes in next year’s EPS: 


517 


Table 20-14 
CURRENT VARIABLE NEXT YEAR'S 

EPS 
Variable Correlation Probability 
LTD/CAP -0.039136 0.625401 
Capital -0.013119 0.870044 
Financial Leverage Ratio -0.086882 0.277712 
Capital Multiplier 0.134557 0.091873 


If there were some association between any current financial statement item and changes in 
next year’s EPS (outside of ordinary maintenance like capital expenditures), it would have 
been exploited long ago. However, this ‘‘analytical confusion” has set up the capital 
structuralist with the opportunity to coordinate several variables and attempt to 
distinguish the path of capital costs. While it may not be as simple as increasing or 
decreasing one or two variables, it follows a chain of logic that most investors are capable 
of implementing. Firms must minimize capital costs to reach an optimal proportion of debt 
to equity. In this state, profits will be nearly maximized while the price of the stock will be 


maximized 


(Back to Table of Contents) 
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21 
PROBABILITY AND CAPITAL STRUCTURE 


In the mid 1960s, a statistician by the name of Edward Thorp wrote a book that 
completely revolutionized the game of black jack. The book was called “Beat the Dealer’ 
and touted the premise that if the player counted the amount of ten count cards, he or she 
would have a distinct advantage over the house. Formerly, good black jack skills meant 
“hitting” or “standing” on the basis of the dealer’s up card, a strategy that gave most 
casinos a three to four percent advantage. As soon as professional gamblers began 
applying Thorp’s principles, the casinos began losing a lot of money and either began using 
multiple decks, or more likely, threw the card counters out. 

Although many investors will treat Federal Reserve rate hikes like a dealer’s up 
card, the similarities with black jack are not extensive. The probabilities in card games are 
always concrete, stable and calculable, while those in the financial markets are not. The 
market, unlike the house, will give the investor a favorable upward bias over time - the 
yearly average gain approaches ten percent - but variable relationships and their 
consequent probabilities change dramatically. Relationships between variables like 
inflation, GDP, foreign exchange, and the level of technology are constantly evolving, 
leading to an inherent unpredictability. 

An example of a variable that typifies this chaotic flux is the case of earnings in 1999 
to 2001. By late 1999 many investors were putting money into Internet stocks which were 
mostly start-ups with little or no earnings, or at best, increasing earnings that were still 
negative. Some of these stocks shot up to fifty or one hundred dollars a share. ‘The New 
Economy” was touted by the financial press, and investors anticipated big pay days just 
around the corner. By late 2000, even companies with good earnings began to see their 


stock prices plummet. The technical analysis that allowed investors to anticipate and profit 
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off trends began to fail, and investors began cutting their losses. The correlation between 
the last period’s earnings and the next stock price was no longer valid. What happened? 

The story of the tech bubble is historically complex, but it is safe to say that the 
market began correcting itself before a recession was imminent. The bloated market could 
not withstand investor perception changes, higher prices and lower expectations for GDP. 
In essence, the ‘““New Economy” was over because the market reverted to its mean; 
projected future earnings can not be the foundation for an investment if they lack the 
production capabilities to back them up. Without an asset base that represented lower 
operating risk, the “‘pie in the sky” Internet companies went the way of Florida land deals 
and Texas oil wells. 

THE EFFICIENT MARKETS HYPOTHESIS 

Analysts have attempted to predict cyclical shifts for many years without much 
luck. In fact, an entire body of literature exists that categorizes our ability to predict prices 
based on prior information, and it is found that the market almost instantaneously prices 
securities before those with publicly disseminated information have a chance to react. 
While illegal “‘insider’’ trading is almost always profitable, trading on the basis of 
fundamentals gleaned from a prospectus is not. To explain this seeming injustice, financial 
academics proposed the efficient markets hypothesis which categorizes reaction to 
information in three basic “forms”: weak, semi -strong and strong. In the weak form, the 
hypothesis states that all past pricing data is fully reflected in a stock’s price and can not be 
used to predict future prices. The semi-strong form states that all publicly available 
information, from past pricing data to newly published sales figures, can not be used to 
predict future prices. Finally, the “strong” form states unequivocally that no public or 
even private information is useful for creating a valid forecast. Since insiders do make 
money off of illegal trading, most financial professionals adopt the semi strong form as the 
most rational tenet. 


SCREENS 
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Stock screens have an unreliable history for the very reasons discussed above: The 
market will change enough to make them obsolete after they appear to be working for a 
while. The illusion of beating the market stems from the upwards pressure of earnings 
that tends to create momentum when the economy is in high gear. Three out of four stocks 
will rise in a bull market and nine out of ten will fall during a bear market. The correlation 
between earnings and price is high and volatile in the bull market, low and volatile in the 
bear market, and strong and stable in the long run. When the market is trending, screens 
like the PEG ratio can work very well, but will stop their “magic” as soon as capital costs 
outpace the acceleration of earnings. Cyclical stocks, as an example, will typically do well 
right after a recession, but then stagnate for the rest of the business cycle. These interest 
rate-sensitive stocks will have high price earnings ratios when they should be bought, and 
low ratios when they should be sold, which is the exact opposite of conventional wisdom! 
The reason for this anomaly is that earnings increase throughout the business cycle, but 
investors move on to more profitable sectors as interest rates rise, depressing the prices. 
Another example of a failed earnings screen occurred during the 1970s. With double digit 
inflation and unemployment, “reading” the economy was difficult at best, because higher 
earnings did not translate into higher stock prices; one had to gauge the industry to see if it 
were to become suddenly obsolete, or over sensitive to the rise in commodity prices that 
occurred simultaneously with an oil shortage. 

THE RETURN ON CAPITAL 

Our adaptation of the Du Pont equation yielded a return on capital, rather than a 
return on equity. The full return of capital equation was composed of (EBIT/Sales) x 
(Sales/Assets) x (Net Income/EBT) x (EBT/EBIT) x (Assets/Capital). We further 
decomposed Assets/Capital into (LTD/Capital) x (Assets/Short-term Debt) x (Short-term 
Debt/LTD). We know from optimization models that ROE will be maximized at a capital 
structure of all debt, while ROC will maximize at a structure of all equity: givena 


constant operating income, ROE directly trades equity for debt while ROC maximization 
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has no interest expense. If we examine the equation by its five parts, we intuitively discover 
that the last three parts concern capital investment that becomes the foundation for 
increasing the first two parts, operating margin and asset turnover. When we look for 
changes in the leverage ratios (EBT/EBIT is merely the inverse of our financial leverage 
ratio, EBIT/EBIT- Interest) we will find that they sometimes offset the “‘profit’’ ratios of 
operating margin and asset turnover. In fact, there is ultimately a tendency to increase the 
profit variables by a greater degree when the leverage ratios are decreased. Of course, 
there are many instances when both leverage ratios rise and profit ratios rise, but 
identifiable patterns emerge in which associations tend to be negatively correlated. There 
is always a lag time between capital investment and profitability, and the stock reflects this 
risk. Different combinations of changes in the ratios seem to have a favorable or 
unfavorable effect on risk/return factors and ultimately on the company’s stock. While the 
patterns seem like the old screens “‘dressed”’ in probabilistic garb, they merely offer a more 
elaborate method of observing risk. They are both actionable on a corporate level, and 
viewable on an investor level, and offer an interface between trends in the capital markets 
i.e., lower interest rates, and intracompany fundamentals. They are not meant to forecast 
stock prices, because the market reacts to the proportion of debt to equity based on the 
price of risk of each respective component. For example, at the beginning of an expansion, 
debt may be relatively inexpensive and leverage ratios that entail increasing debt might 
flourish. On the other hand, after interest rates rise, leverage ratios that imply equity 
financing might be more profitable. In essence each combination forms a “leverage state” 
that has a characteristic profitability and foreshadows near-term capital changes. 
LEVERAGE STATES 

Consider the nature of capital investment. Companies do not want to issue stock each year 
because such actions dilute the price of outstanding shares and have prohibitively high 
floatation costs. Yet - companies do want to make public issues when the price of the stock 


is high enough such that the issued number of shares is kept to a minimum. Secondly, 
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once a company either starts to pay off its debt or replaces it proportionately with equity, it 
tends to do so for as long as its sector is favored by the market, In essence, a higher market 
will mean both more stock issues and more retained earnings which will boost the 
proportion of equity to debt, as well as the stock price. Rarely will a pattern of alternating 
yearly debt increases with equity increases be profitable, because there is always some lag 
time, and momentum that will make changes in each capital component fall into a trend. 
When many increases in leverage occur over a number of years, it is indicative of an 
insolvent company and the stock falls. If too many equity increases occur, then the 
company is viewed as not taking on enough risk to be competitive, and again the stock falls. 
The key to stock appreciation is to move away from the optimal capital structure and 
follow it up by a number of small jumps back towards it. Companies can move away from 
the target with either debt or equity, but most movements will entail the acquisition of 
productive capacity purchased with a debt issue. In this case, the movement back towards 
the optimal target structure encompasses paying off debt with higher earnings and 
retaining those same earnings to improve the company’s equity position. Successful 
companies will try to minimize the years that leverage increases, and maximize the number 
of years an investment pays off. Usually, the momentum of the company’s respective sector 
will determine, how long high-demand for its products will last. At the ‘“omega’’ point, a 
company will retrench, and hopefully “recharge” the cycle with research and development, 
small, risk reducing acquisitions, and even more debt issues. In essence, a leverage state 
will react to the market in terms of price and risk, and changes in the ROC factors will be 
derived from the integration of the production cycle with the capital markets. On the other 
hand, the level (proportion) of debt in the capital structure will be derived from the 
steadiness of the production cycle and the type of assets it needs. ROC factors can tell us if 
we need to increase debt or equity, but they cannot set the optimal target proportion by 
themselves. 


INDUSTRY AVERAGES: LEMMINGS VS LEADERS 
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The type of industry responds to market demand by establishing average values for 
each ROC factor. The amount of fixed assets and the inherent risks they entail, establishes 
a pattern of profit, costs, and capital needs. While no industry average is “set in stone’, 
ROC factors generally revert to their mean, allowing analysts to make predictions, and 
establishing definitive corporate behavior for each leverage state. In fact, many companies 
within a sector will share the same leverage state, simply because their response to product 
demand is so similar. Depreciation rates are similar, and each company must make a 
required amount of capital expenditures at the same time. Thus, entire industries will be 
taking on debt or building equity, depending on existing market factors, and the cost of 
capital. When capital structure is involved, a company must examine its existing 
prerogatives — especially if it finds itself ‘out of sync’’ with the funding actions of the 
competition. Although it is possible to take risks when other firms are “resting on their 
laurels”, the market will determine which capital increases are most efficient. In fact if a 
major macro-factor like interest rates is anticipated to be at a certain level for a long time, 
the optimal target structure may change to conform to it. 

THE LEVERAGE STATE RATIOS 

We modify the ROC factors to make them more useable. The cost of debt, 
EBT/EBIT, becomes the financial leverage ratio, EBIT/EBIT-Interest. We change 
operating margin into a dynamic ratio, operating momentum, which is % AEBIT / % 
ASales. We measure the change in long-term debt to capital, LTD/CAP. Lastly we 
measure the change in assets to capital, Assets/Capital. All of these ratios, including 
operating momentum, are treated as an increase or a decrease; in the case of operating 
momentum, we are actually measuring “a change of a change’. Although the tax retention 
ratio, Net Income/EBT, is crucial to the marginal benefits equation, it is not included in the 
leverage state because it is the least subject to strategic change; firms must manage their 
tax structures within the parameters set by the government. Operating momentum and the 


financial leverage ratio establish an interface between production and the cost of debt. 
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Long-term debt to capital (LTD/CAP) establishes not only the proportion of debt to equity, 
but implies the cost of equity, which rises with the proportion. Lastly, the ratio 
Assets/Capital establishes the degree of current liabilities employed by the company; an 
increase in this ratio can imply that the cost of capital is decreasing because of alternative 
short-term financing or on the other hand, that debt is so pervasive that solvency is 
endangered. It therefore requires more extensive analysis to interpret correctly, and may 
reveal dynamics not encompassed by other measurements. 
COMBINATIONS 

The student/analyst/investor is encouraged to search for meaningful combinations 
of changes in these ratios that precede future growth. This author’s combinations are only 
suggested because they worked over the entire decade of the 1990s. While sentiments were 
“bullish” during those years, some of these leverage states produced paltry gains if any. 
Others beat the market by a substantial margin. Moreover, some of these combinations 
occupied a high position on the “efficient frontier’, such that the least amount of risk was 
combined with the greatest amount of return. Since the market changes, each of these 
states will be valued somewhat differently in each business cycle. As an example, consider 
what might happen if one increases Assets/Capital when the yield curve becomes inverted 
and short-term borrowing rates are above long-term rates. Any alternative financing done 
with short-term debt actually becomes more expensive and raises the cost of capital. The 
market then ends up revaluing any leverage state based on this ratio. In essence, investing 
on the basis of a leverage state without doing prior research, and evaluating the context of 


the market , will create an uncoordinated response to current conditions. 
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Table 21-1 

LTD/CAP FINANCIAL OPERATING ASSET/CAPITAL 
LEVERAGE MOMENTUM 
RATIO 

1. INCREASE + + 

2. INCREASE + - 

3. INCREASE - + 

4. INCREASE - - 

5. DECREASE + - 

6. DECREASE + + 

7. DECREASE - + + 

8. DECREASE - - + 

9. DECREASE - + - 

10. DECREASE - - - 


Assets/Capital became a legitimate categorical variable when firms decreased their 
proportion of long-term debt and financial leverage ratio because it indicated a substitute 
method of financing. In fact, with the 1990s data, it successfully predicted yearly capital 
outlays when it was increased while operating momentum and the leverage ratios were 
decreasing. However, extrapolation into other periods represents a specific danger; assets 
to capital will act differently when the yield curve changes. 

THE MECHANISM OF LEVERAGE STATES 

When we can grow a company by increasing both debt and equity and 
simultaneously diminish the probability of default, we will maximize the tax benefits of 
debt, without increasing the cost of bankruptcy. Such a scenario is characterized by an 
increasing EVA, and is perpetuated by lower interest rates, a lower cost of equity, or both. 
The foundations for this mechanism are the following: 
¢ CHANGES IN BETA: Both Hamada and the Miller/Modigliani team had established 

that beta changed because of increases in the proportion of debt to equity. 


Additionally, Mandelker and Rhee decomposed beta on the basis of operating risk. 
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Thus financial risk and operating risk will change the risk/return characteristics of a 
stock. 

¢ EARNINGS PRESSURE: Any time earnings accelerates faster than that of other firms 
in the market, the stock rises, usually because one of the two components of operating 
momentum, EBIT or sales, is accelerating as well. 

¢ CHANGES IN THE COST OF CAPITAL: Diminishing beta will decrease the cost of 
equity. More earnings retained at the same time that LTD/CAP is decreasing will give 
the firm a more favorable interest rate in addition to providing internally generated 
funds that will be less expensive from an accounting perspective. From an economic 
standpoint, these funds must be gauged by the comparative risk/return profile of the 
market, as even this “free” source of capital can be costly when the market is especially 
overheated. 

¢ TRENDS AND THE OPTIMAL CAPITAL STRUCTURE: When a firm is close to its 
target capital structure, its profits are nearly maximized against the cost of capital, 
which is measured by changes in EVA. Reversion of the leverage state components to 
their means is less, because a firm needs to take less action to achieve an optimum. 
Consequently, a strategy that brings a company near its target will be almost self 
perpetuating; the generation of large profits will have diminished the need for more 
debt, and the firm will try to take advantage of its equity position as long as demand for 
the stock is being uplifted by more earnings. 

Market inefficiencies seldom occur for any length of time and when they do, 
popularity quickly eliminates them. For example, if I trade online and find that a ‘“‘double 
stochastic crossover” is especially profitable, it is most probable that others have 
discovered it , will begin using it, and that it will begin to work less and less profitably; the 
market factors in the inefficiency. When Michael Milkien studied the junk bond market in 
the 1980s, he realized that default probabilities did not correspond to prices. He took that 


knowledge “all the way to the bank” until price and default were ‘“‘in sync” - which 
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occurred as soon as the investment became popular. Similarly, Harry Markowitz did 
convertible bond arbitrage before investors realized that such an opportunity existed. 
Again, popularity led to its demise. 

Since these leverage states involve changing dynamics between leverage and the 
market, they are not exploiting an inefficiency per se, only the definition of the factors 
leading to the highest combination of return and risk. They need to be redefined whenever 
the market reaches a turning point, usually because of an imminent downturn, but 
sometimes because of technical innovation (popularization of the Internet) and even 
because of catastrophic events. Eight such market-changing factors are as follows: 

e 1. Interest Rate Levels and Changes 

¢ 2. Yield Curve Changes 

¢ 3. Liquidity Preference 

¢ 4. Legislation - New tax laws, Sarbanes Oxley, etc. 
e 5. Foreign Market Risk 

¢ 6, Exchange Rate Risk 

¢ 7, Inflation Risks: Both current and Expected 

¢ §8. Confidence in Equities 

As an example, after a downturn, more debt for a company with a strong balance 
sheet might lower capital costs because interest rates would have been lowered by the 
Federal Reserve. In that scenario, a leverage state that increases the proportion of debt 
and yet increases operating momentum as well, might be better than one that increases the 
proportion of equity. Stock would not be in high demand at this point, nor would retained 
earnings be high either. In fact the market might even downgrade a firm’s prospects for 
not taking on enough risk. Where does that leave companies that must finance with all 
equity? Because of their higher betas, such firms must depend more on earnings which 
would be relatively low immediately after a downturn. These firms must do all they can to 


eliminate higher operating risk by expanding customer bases so that there is less singular 
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dependence on a small group of customers or vendors. Such actions will lower risk without 
changing the fundamental nature of their businesses - usually a high profit albeit high risk 
and low debt scenario. 

MATCHING THE LEVERAGE STATE TO THE BUSINESS CYCLE 


The following table indicates tendencies and not absolutes. There are firms who 


take contrary actions to the business cycle and also do well. 


Table 21-2 

ECONOMIC STATE 

RECOVERY EXPANSION MARKET PEAK 

CAPM Variables CAPM Variables CAPM Variables 

Market - Low Market - Medium, Market - High 
Increasing 


Risk Free Rate - Low 


Risk Free Rate - Medium, 
Increasing 


Risk Free Rate - High 


Beta - Low 


Beta - Increasing 


Beta - High and 
Decreasing 


Debt - Medium 


Debt - High and 
Increasing 


Debt - High and 
Decreasing 


Favored Industries 


Favored Industries 


Favored Industries 


Interest Sensitive 


Secondary Goods 


Capital Goods 


Consumer Durables 


Transportation 


Operating Risk - Low 


Operating Risk - Medium, 
Increasing 


Operating Risk - High, 
Decreasing 


Financial Leverage 


Financial Leverage 


Financial Leverage 


High 


Medium to High and 


Medium to Low and 


Increasing 


Stabilizing 


Decreasing 


The capital asset pricing model (CAPM) offers a simplistic but sometimes valid 


explanation for the conformity of some firms’ capital structures to the business cycle. If we 
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can accept that beta increases with the proportion of debt in a firm’s structure, and that 
the Federal Reserve raises interest rates as the economy improves, we can surmise that the 
greatest amount of debt should be incurred when both interest rates and beta are at low 
points. When the firm does the greatest amount of debt financing at the beginning of an 
expansion, it is incurring the least amount of risk for the greatest amount of potential 
return. As beta rises with more debt, the firm can take advantage of rising stock prices. At 
this point, earnings will be accelerating faster than the cost of equity and capital will be 
flowing into the company. As the Fed raises rates, debt financing becomes less and less 
attractive and the firm builds equity through higher retained earnings, and sometimes new 
stock issues, which have become more attractive with increased earnings per share. 
Decreasing the proportion of debt in the capital structure will lower beta, which is exactly 
what the company needs to do: by this time, the economy has peaked and begins to 
plateau, and earnings have begun to decelerate. Although the strategically astute firm’s 
beta has decreased, both the risk- free rate and the market rate have risen, creating more 
risk. Eventually, the cost of capital rises faster than the velocity of collective earnings and 
the economy goes into a downturn. From a CAPM perspective, the market risk premium 
will begin to fall, as more money flows into bonds; stocks will begin to offer both more risk 
and less return, although dividend yields will rise. The market acts like a barometer for 
earnings expectations as the rate of change of earnings becomes less than the rate of change 
for the cost of equity, and stocks become over priced. 

It is as difficult for any company to fall into this strategic imperative, as it is for 
investors to profit from it. The idea of moving “fund “‘ money into utilities and consumer 
staples during a downturn, is directly reflective of those sector's characteristically low 
betas. These firms have low operating leverage and steady demand even in a bad economy, 
and offer a return that exceeds that of treasuries. Acting, like a microcosm of the larger 


company, the investor profits by shifting assets into areas of lower risk. While that 
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technique offers both entities (the company and the investor) an immediate reward, it is not 
as conducive to lowering risk as is diversification. 
PROBABILITY AND DIVERSIFICATION 

Most academics have a healthy skepticism about beta. In fact, this book offers 
several alternative calculations for the cost of equity simply for the purpose of analytical 
diversification; if all methods point us in the right direction, the probability of being wrong 
is much less. One can never forget the Black, Jensen and Scholes study of the late fifties, 
early sixties that found high beta stocks to be negatively correlated with return, while lower 
beta stocks compensated investors much more than their inherent risks warranted. Since 
the theoretical ideal encompasses a “risk return tradeoff”, beta was dropped by many who 
were on the CAPM bandwagon. Mathematically, each company has a different correlation 
coefficient to the market index, which makes beta an issue of individual response and not 
collective dynamics - although the CAPM sometimes makes perfect predictions about the 
market. When the correlation coefficient is smaller, beta will take less preeminence than 
‘*Alpha’’, which will explain such events as lawsuits, favorable legislation, and even 
industry collusion. 

The downward bias of high beta stocks should be viewed as both a warning and an 
opportunity for investors and corporations alike. Most of the stocks in the tech bubble 
were high beta stocks and yet the low betas stocks rose as well during that period. When a 
large company is growing by acquisitions, it can minimize its market volatility, but 
increase the “Alpha” component and respond with large price jumps at the time of the 
purchases. Such actions will keep beta to a minimum and yet potentially increase the stock 
price at a rate greater than the market. Secondly, when a company diversifies its 
operations into other related areas, it can expand its sales and lower its “‘unlevered” beta, 
creating a low probability of default. In fact, acquisitions are often implemented for this 
very reason: The reduction in risk is derived from a lower covariance between sales and 


the market - which is a theoretical determinant of beta. 


SALES AND BETA 

A higher mean increase coupled with a lower standard deviation should be the sales 
goal of any corporation. Steadier sales will increase profits allowing more debt to be 
incurred when interest coverage increases. For all equity companies, more retained 
earnings will be produced, and funds flowing into the stock will follow a steadier pattern. 

In effect, a company can sacrifice some profit margin for asset turnover and produce the 

same return on assets while lowering risk. Of course, most companies do not want to give 

up the inherent pricing power that comes from higher profit margins and so they settle 
themselves into a “‘niche” where there is little competition. Since technology is a great 

“equalizer” and often removes niches, the importance of sales diversification is self-evident. 

The cornerstone of Mandelker and Rhees’s decomposition of beta was the strong 
relationship of a company’s sales to the stock market. To review that connection, recall 
that three main factors were involved: 

¢ 1. The historical return on equity, ROE. 

e 2. The current period Total Leverage, determined by multiplying the pure form 
operating leverage (operating momentum) by the pure form financial leverage: ( % 
AOperating Income / % ASales) x (% ANet Income / % AOperating Income) 

¢ 3. The most recent covariance of the return on the market with company sales, divided 
by the variance of the market: COV( Sales, Market) / Market a 

The final equation is merely ROE x Total Leverage x COV(Sales, Market) / Market 

Variance. 

The last factor (3) is the principle component of both sector rotation in the greater market 

and diversification within the company itself. For example, in the late 1990s, tech sales 

were prized more than natural resource sales and produced both a greater covariance with 
the market, and large amounts of collective operating leverage. During the Y2K fallout, 
the economy soared because of tech “upgrades’’, but became more risky because the more 


volatile tech sector became a larger proportion of total GDP. One look at the basic 
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structure of covariance can tell us as much as most journalistic histories: All three 

components of covariance rose at the same time. 

e 1. ‘R”: Pearson’s Correlation Coefficient:: The market correlation with company sales 
soared as tech became more prominent and the Internet became popular. 

e 2. The standard deviation of the market return: As interest rates rose, the far greater 
return on the market produced a high risk premium. Money flowed into equities, but 
was often invested in a “promise” rather than real assets. IPOs, start ups, and biotechs 
that had no earnings history received large amounts of capital. 

¢ 3. The standard deviation of the change in company sales. Most firms enjoyed steady 
sales throughout the 1990s; their risk remained low. Unfortunately, the prominence of 
tech sales induced more operating risk into the economy and a collectively higher 
standard deviation for sales. 

The covariance is thus composed of “R” multiplied by the standard deviation of the change 

in company sales, multiplied by the standard deviation of the market return. The strategic 

implications of this equation are vast. Although few companies can time the market, 
financial management does try to take advantage of low interest rates or an above average 
demand for company stock. During an expansion, there is less risk from raising both 
leverage components, and beta will rise with the market. As the market “overheats”, 
companies can expand customer bases, and simultaneously lower both operating leverage 
and the standard deviation for sales. At the same time, they can lower their proportion of 
debt in the capital structure. Beta will naturally drop with less risk, but we need to 
remember that it will always be within the bounds of the industry. A high beta biotech will 
never drop down to 0.5, if the inherent beta is 1.5. Thus, unless the company wants to 
change its basic nature and become a conglomerate, it will ‘“‘always be at the mercy of the 
market’’. 

One other strategy that is more esoteric, would be to expand the alpha component 


in the regression equation and minimize the correlation coefficient, ““R”. For example, a 
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fertilizer company that is registered on the New York Stock Exchange, but primarily mines 
bat guano in Africa, and sells it to the Middle East, might be somewhat buffered from the 
shocks of the American market. Although markets are more globally connected, unusual 
circumstances such as protective legislation, will immunize a company from beta. Another 
example of low correlation occurs when commodity prices in certain industries rise 
contrary to the economy; executives will juggle the strategic advantages of these 
associations to insulate their companies from market volatility. 

The connection between the individual investor and corporate finance is cemented 
with beta. The market favors a sector because sales generate income at a more rapid rate 
than the overall market can produce. Individual investors direct the flow of capital to these 
companies because they offer the highest return for the least amount of risk. On a 
corporate level, the industries in the favored sectors are optimizing their collective capital 
structures by changing the risk characteristics of leverage to lower capital costs and raise 
profits. Beta in these industries may be quite low, but tends to “over react’’ to positive 
changes in the market. Ultimately, sales accretion through investment in projects that 
balance risk and diversify operations, will expand the customer base, and create a 
favorable beta. 

PROBABILITY AND ANTICIPATION 

“Beta” and the CAPM have a theoretical base that is not always applicable. The 
market can change in unanticipated ways that can leave analysts scratching their heads. 
With more volatility comes increased uncertainty and functions that measure past 
performance are simply inadequate as forecasting tools. Even the marginal benefits 
equation and EVA are ex - post measurements of movement toward the optimal without 
reference to the future. While we can create an ongoing compendium of corporate results 
and check to see if the company is doing what it needs to do, data is received after the fact. 
Undeniably, a system that anticipates large capital movements would be superior to 


“chasing earnings”. If analysis were as easy as sighting large capital inflows and 
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calculating pay off times, both the risk and return in the market would be minimized; 
stocks would be like treasuries, and profits would be like clockwork. Although leverage 
states can point us in the right direction, the market will value each state differently at 
different times, and we need to gauge the larger economy as well as the individual 
company. 

By checking the leverage states of the most favored sector in the economy, we can 
gain some valuable information, especially if the sector falls into a pattern. For example, if 
my company is taking on equity while the most favored sector is taking on debt, I need to 
look at my company’s response to interest rates. If my company has an all-equity capital 
structure and eschews debt, I observe the operating momentum of the favored sector and 
ask questions such as, “‘Is operating momentum decreasing on the basis of more sales while 
operating margins increase? Can I anticipate a higher EVA because equity gains are made 
from retained earnings and not from stock issues? In some markets, leverage states in the 
top sector may form no discernible patterns: companies that incur large amounts of debt 
may be increasing their stock prices just like those who issue large amounts of equity. In 
such a chaotic sector, it would be best to avoid investment unless one intends to “‘get out 
fast’’, because these firms will be ‘‘out of sync” with the capital markets, and a surge in 
profits may be followed by a case of classic “‘buyer’s remorse’’. 

PRINCIPLE COMPONENTS ANALYSIS 

The discovery of leverage states was based upon pattern recognition from several 
sets of data. In the same way that a gambler checks off horse racing charts, leverage data 
was filtered through a series of pluses and minuses before it was submitted to more 
sophisticated testing. The data set exhibited a balanced array of patterns through what 
statisticians call ‘“‘principle components analysis”. This technique establishes which linear 
combinations of data will create the greatest amount of variation and identifies components 
using an Eigen system. Each component is given a weight as a percentage of the whole. 


The greatest weight is not the most “important”? component (although it often is), but the 
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element causing the most variation in the data. For example, the following chart applies to 


the data in the correlation studies: 


Table 21-3 

VARIABLE EIGENVALUE PERCENTAGE 
Operating Income 2.4335 60.8 % 

Assets 1.0555 26.4 % 

Capital 0.39864 9.97 % 

Sales 0.1124 2.81 % 


We know that no operating income can exist without a sale, so the paltry 2.81 % 
contributed to the variation by sales does not diminish its importance. We merely claim 
that any categorization including the operating income variable will be heavily influenced 
by it. In fact, with most combinations of three to four variables, one variable will be 
preponderant, and the others will not contribute an equitable share of the variation. 


However, the following table applies to the leverage state variables: 


Table 21-4 

VARIABLE EIGENVALUE PERCENTAGE 
LTD/CAP 1.1687 29.2 % 
Financial Leverage Ratio | 0.99438 24.9 % 

Asset / Capital 0.95529 23.9 % 
Operating Momentum 0.88154 22.0 % 


These ratios are very close to each other and add similar amounts of information. They 
work well together as a “‘team’’ because both numerator and denominator contain 
interconnected pieces of data that contribute to the whole. Like the ROC / ROE Du Pont 
equations from which they were derived, the leverage factors are flexible and easy to 
manipulate, containing common dependencies such as fixed costs, interest expense and 


operating margins. While equality in effective strength does not imply that these ratios can 
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categorize leverage, they do form a measured interface between profitability and 
investment, albeit an imperfect one. 
STATIC VS FORWARD LOOKING RATIOS 

Making investment decisions based on past data is almost always doomed to failure. 
In fact, the efficient markets hypothesis evolved for this very reason - enough mistakes 
have been made while observing sales and earnings histories to decipher a causation. We 
term ex-post measurements to be “static”, not as a negative connotation, but to declare that 
more information is needed. For example, that net income increased twenty percent last 
quarter is a “static” measurement. Now if the analyst proclaimed that net income is 
anticipated to change at a rate of three times the market in the next quarter, that would be 
a forward-looking measurement. Unfortunately, such proclamations must be accompanied 
by a caveat, and are sometimes outrageously wrong as well. 

The leverage ratios, particularly operating momentum and the financial leverage 
ratio, are inherently forward-looking. The derivation of operating momentum increases is 
based on three years of data, and implies a high probability of a consistent change in 
operating margin, especially when momentum increases. However, operating momentum 
by itself is too volatile to use as a predictive tool. Both increases and decreases can lead to 
more operating risk and the measurement can increase ten fold when a company turns 
around from a bad year. Nevertheless, operating momentum has a strong tendency to 
revert to its mean simply because it is indicative of the type of cost structure inherent in the 
industry. If it decreases well below its mean for two years in a row, the probability of an 
increase is fairly high. Naturally, if analysts will give the investor a sales forecast, then 
operating income has at least some predictability. In fact, as mentioned in previous 
chapters, operating momentum will mimic true operating leverage in the next year, as long 
as costs are stable; that is, variable costs remain a stable percentage of sales and fixed costs 
do not change. Analogously, the financial leverage ratio will mimic % A Net Income / % A 


Operating Income as long as interest expense remains constant. On a theoretical basis, as 
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long as costs and interest expense were stable, net income would be totally predictable from 
changes in sales. We know that a precise number is not determinable because of volatility 
in both costs and leverage, but that the flow of change tends to revert to its mean. Thus, if 
we view total leverage as the product of operating momentum, and theoretical financial 
leverage, our equation would be: (% A Operating Income / % A Sales) x (% A Net Income / 
% A Operating Income ) = % A Net Income / % A Sales. Inevitably, a highly volatile 
electronics company with no debt can have the same total leverage as a staid chemical 
company that chooses to finance with too much debt; the total risk will be implicit in each 
company’s stock price. The connection between total leverage and the firm’s capital 
structure will be reflected by three aspects of the ratio, % A Net Income / % A Sales: 
e¢ 1. The size (level) of the ratio 
e 2. The magnitude of its component parts (net income and sales) 
¢ 3. The volatility of net income and sales as measured by their respective standard 
deviations. 

To examine reversion to the mean, we will use Enesco as an example: This branded 
gift company had a stormy economic relationship with the 1990s, and was not amenable to 
prediction. To begin, we obtain a five year geometric average of both sales and net income 
using the “growth trend” technique. This is our target “guesstimate’”’, which does not have 
to be precise; in fact, we can even drop a year that we sight as “‘not in the trend” and add 
another year in its place. The figures in the table are absolute values from the respective 
year and not percentage changes because the geometric average is implicitly defined by the 


change between periods. 
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Table 21-5 

ENESCO | 1996 1997 1998 1999 2000 2001 
NET 38.4 10.5 -22.4 26.9 15.1 1.1 
INCOME 

SALES 845 476 451 384 325 269 


Rather than choose the recession year of 2001 as typical, we opt for 1996 to 2000 because it 
is more in trend. Separate spans can even be chosen for each ratio as long as we keep them 
in trend. The geometric growth rate will be the ratio of the last year in the trend divided 
by the first year and then "'exponentiated" by the inverse of the number between the years 
- four. For net income the method yields, (15.1 / 38.4) = 0.791883. Note that the inverse 
of four, the number of years between the five-year interim, is 1 /4 or 0.25 which is the 
exponent. Finally, to obtain a percentage rate of growth, we subtract one from 0.791663 to 
obtain -0.2081 or - 20.81 %. 
For sales, the ratio is (325 / 845) = 0.787511. Subtracting one yields - 21.25 %. 
The final total leverage ratio is - 20.81 / -21.25 which is equal to 0.97929. It is the “nature” 
of Enesco to move toward this number from either above it or below it, mostly through 
changes in operating momentum. 

Although Enesco was an extremely volatile company, we will use an earlier period to 
check our calculations, and additionally, we will use the financial leverage ratio 


(EBIT/EBIT-D, and not the theoretical ratio to derive total leverage. 
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Table 21-6 
Years Financial Leverage Operating Total Leverage 
Momentum 
1990 1.0607 -1.59 -1.6865 
1991 1.0614 -1.67 -1.7679 
1992 1.0388 1.11 1.1549 
1993 1.0227 -1.05 -1.075 
1994 1.0232 -0.406 -0.4154 
1995 1.0845 2.642 2.8658 
1996 1.1058 -5.035 -5.568 
1997 1.2305 1.375 1.692 


Except for 1991, each year saw a move toward the mean of .979, although only one year, 
1992, came close to it. The question for the investor and analyst is: given a level of 
financial leverage, what operating momentum would achieve the mean level of total 
leverage? To answer this question, we will use 1992 as an example. The company achieved 
a ratio of 1.11 with an operating increase of 5.32 % versus a sales increase of 4.79 %. The 
entire basis of capital structure strategy hypothesizes that the stock could have moved up 
on these paltry figures alone providing that they were consistent enough to allow 
incremental increases in financial leverage. In 1992, had analysts given a perfect sales 
forecast of 4.79 %, our best extrapolation would have been .979/1.0388 = 0.9424 
Multiplying that figure by 4.79 % equals 4.51 %. The actual operating income rose by 5.32 
%. Part of the risk/return structure encourages innovative management to take chances - 
such as increasing financial leverage when total leverage is well above its average. 


However, in normal risk environments, the imperative movement is reversion to the mean 
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simply because this measurement defines the nature of the company. Since vendors 
provide a specific cost structure and customers expect a specific price structure, companies 
must work within limitations and the result will be an attempt to keep this ratio stable. 
Inevitably, the best run companies will try to structure their leverage to stay as close to the 
mean as possible, which lends an air of predictability to this volatile calculation. 
THE QUICK PAY OFF 

Certainly, the more rapidly capital is turned into profit, the more quickly investors 
get paid. While we can measure the history of capital turnover (Sales/Capital), and even 
sales to long-term debt ratios, each market is different. Often, the best prospect will be a 
company that is well above the industry average in LTD/CAP, but moving back towards it. 
Average analysts will not pick up on the movement and will dismiss the firm as “debt 
ridden” - which it is - on paper. At other times, an increase of all four leverage ratios will 
provide a high risk leverage state that is worthy of investment. In the latter case, when an 
investor is putting capital into a firm that is incurring debt, he or she is taking a higher 
risk, and is hoping for a switch to a leverage state in which the company is taking on equity 
from higher earnings. Thus, more return is often culled from these “debt states”, simply 
because the odds of “losing one’s shirt” are greater. Unfortunately, there is no magic 
formula that will guarantee a quick pay off, but if the investor operates in the capacity of a 
quasi- ratings agency, and uses default probabilities to evaluate a firm, downside risk will 
be reduced. In essence, the investor differentiates between a “‘weak’”’ company who must 
take on debt to maintain basic production, and a “strong”? company who uses debt as a 
strategic imperative to fund projects and optimize capital structure. Besides examining 
marginal benefits and default probabilities, several other tenets need to be adhered to: 
¢ Operating history should be strong enough to get a preferred interest rate. 
e Sales need to be consistent. 
¢ The debt issue should be large because it is less efficient to go to the credit markets 


frequently. Moreover, a small amount of debt is more indicative of a firm that is 
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looking to fund existing assets and not purchase new assets. Additionally, small 
amounts of debt can indicate cost over runs. 

e Increasing operating momentum will lead to a higher operating margin - which is 
needed to offset higher interest expenses. 

¢ Taking on debt when the LTD/CAP ratio is rising while the financial leverage ratio is 
decreasing leads to risky imbalances that must be closely examined. These “transition 
states” can be profitable but should be avoided if a large interest expense will be 
incurred in a few years. 

¢ Increases in the assets/capital ratio are generally a positive indication when long-term 
debt is incurred. Such an increase can be a sign of greater vendor activity, alternative 
financing, trade credit, and a greater return on capital. 

The student will remember from earlier sections that most firms will match 
expected cash flows with the type of funding. This risk adverse approach allows steady 
inflows of income to be balanced by steady outflows of expenses - including sinking fund 
payments and interest expenses. Therefore “long-term projects” are often funded by long- 
term debt, and that may be a euphemism for an acquisition that is not expected to pay off 
immediately. Synergies in operations may take a few years to accomplish, but the investor 
does not want to wait. Usually, a large purchase will be accompanied by enough 
‘“thullabaloo” to increase speculation in the stock, while the infusion of debt gives an 
immediate boost to tax benefits. However, subsequent years may be lean, with under 
performance of the market. At this point, the investor has one of two choices: check 
analysts’ opinions about the acquisition and coordinate them with the firm’s present 
position in the business cycle, or leave the stock entirely if it appreciates wildly in the first 
year after a major purchase; such a “run-up” may be accompanied by a sell-off. 

BARR ROSENBERG AND RESPONSE COEFFICIENTS 
Risk management was revolutionized by Barr Rosenberg. The founder of the firm, 


Barra, Rosenberg formulated what he termed “relative response coefficients’” which were 
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weighted valuations between an individual stock and numerous macro variables such as 
inflation, or an “‘energy crunch”. As an example, if General Motors responds to an oil 
embargo five times as much as the S & P index, their response coefficient was ‘‘five”. Barr 
Rosenberg theorized that beta was essentially composed of two elements: 

¢ 1. The proportional contributions of major economic events to market variance 

¢ 2. The relative response coefficient of the individual security to the event 

When the coefficients were weighted by the overall impact of each major event, a 
‘fundamental beta’ was derived. The measure to which the economic impact of events can 
be explained is the same measure to which relative response coefficients can be interpreted 
- changes in beta. Therefore, to Rosenberg, the theory of fundamental beta entails 
changing capital structure as a response to changing events in the economy, which further 
reflect global conditions. 

Changes in interest rates and the potential for credit default weigh heavily on most 
companies. In the case of default, even psychological factors may intertwine with capital 
funding to determine a target structure. As an example, a company may not take part in 
financing with lower interest rates after a recovery because it observes ominous trends in 
fixed asset acquisition in the near-term; technology may be rapidly replacing the standards 
in the industry, and the firm does not want to invest in obsolete machinery. By not 
financing with lower cost debt, the company can either under fund projects or under 
perform the market because it is not minimizing capital costs. Thus, extraneous factors 
count a great deal. 

Rosenberg’s fundamentally derived betas did outperform historically derived ones 
in prediction models, but the information and data requirements were onerous: over sixty 
ratios in seven different categories were used. While the average individual stock is about 
thirty percent correlated with the market (R = 0.3), Rosenberg’s derived betas improved 


the predictive power of the measurement to forty-five percent with no market information 
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whatsoever. When market information was added, the predictive power went up eighty-six 
percent. 

Rosenberg’s “fundamental betas” are similar to “leverage states” because they are 
driven by a probabilistic response to world events. However, the response of the leverage 
states is more dependent on capital markets and is more derivative. Additionally, leverage 
states are characterized by their economy, while ‘fundamental betas” are comprehensive. 
As in the capital asset pricing model (CAPM), the number of variables used in forming a 
leverage state should be kept to a minimum. Only with a few key variables can a leverage 
state be both flexible enough to cover a variety of conditions, but economical enough to 
specify a capital structure type. Since correlations in any market change frequently, the 
investor needs to be aware that the interaction between variables also changes. Leverage 
states attempt to establish a category that is strict enough to keep that change to a 
minimum, while defining a broader trend in capital structure. Analyzed in the context of 
the three CAPM variables, each taking on a level of low, medium or high, leverage states 
would yield myriad combinations Since changes in the CAPM and the over all economy 
are somewhat implicit in the leverage states, the average investor should not have to resort 


to such extensive cross referencing. 
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22 
TECHNICAL ANALYSIS AND CAPITAL STRUCTURE 


Academics have pilloried technical analysis for many years, claiming that it was the 
financial version of “‘snake oil”. They portray it as mathematical illusion, a method of 
rationalizing a probability that is already heavily in the market’s favor. Nevertheless, Wall 
Street has continued to shell out millions to research firms that proclaim the ability to 
chart and predict the future direction of a stock. The gist of the argument revolves around 
whether charting and technical indicators merely give a false interpretation to the random 
variation that occurs when a large force propels an object in a specific direction. For 
example, we can throw a marble across a hard surface and we can control the speed and 
direction of the toss, but we will not know the exact location of where the marble will end 
up. On the other hand, technical analysts will claim that with enough information about 
the various sub vectors and velocity of the marble, a mathematical conclusion can be 
drawn about the specific end location. Academics will counter that such information is 
concurrent with the movement and is impossible to obtain - a priori. If this seems like a 
religious debate where we need to choose one side or the other, consider the fact that Wall 
Street employs many technical analysts, and that solid financial decisions have been made 
with their recommendations. In fact, both arguments have merit simply because “‘the 
market’ makes room to accommodate them. 

At times, the stock market can take on an eerie coherence; stocks will follow a 
smooth trend without much deviation and investors choose a sell point that yields a twenty 
percent profit before a moving average begins descending. Just as financial markets begin 
to “make sense’, an ugly thing happens: the Dow drops by two or three hundred points. 
The volatility indicator that ‘“‘worked so well before” is no longer operable. The stock 


breaks through its “support line’ and keeps moving downward. 
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Academics like to compare random volatility to a coin toss. If we toss a coin 
hundreds of times, and put an up tick mark on a chart to indicate “heads” and a down tick 
mark for “‘tails’’, we will create a picture that looks like a facsimile of a stock chart. It 
trends, it rapidly rises, and it makes esoteric patterns like “breakouts” and “‘triangles’’. 
Those who believe in the “efficient markets hypothesis” believe that prediction from past 
performance is impossible and allude to the ‘random walk” of this coin toss; they believe 
that the market factors in all information concerning a security as it moves up and down. 
In fact, there is credence to this theory because even as far back as the late 1950s and early 
60s, computer scientists were showing that repeated patterns could not predict the future 
direction of prices. 

Several questions need to be addressed. If the academics are correct, how can my 
back-testing of a moving average be so successful? How can Wall Street chartists make the 
right decisions with millions of dollars on the line? If stock picking is merely following 
trends between “resistance” and “support” lines, why wouldn’t it be standard practice for 
everyone? The answers to these questions involve a combined knowledge of the reasons for 
statistical variation, and the financial forces that move a stock in one particular direction 
or the other. 

MAJOR FORCES 

When a combination of high product demand coalesces with lower capital costs, a 
competitive advantage exists that is usually sector wide. Ordinarily, a company will move 
toward its optimal capital structure at this time, and comparatively higher earnings are 
generated from six months to two or more years. Capital in the form of a demand for 
equity will flow into the company as long as the company maintains its comparative 
earnings advantage with the market. 

Technically, the rise in a stock price will be mirrored by a rise in a short-term 
moving average above a long-term average. That is a mathematical fact. What is 


uncertain is the length of the moving averages that detects the stock movement. If the 
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stock movement is slight, it will be detected by a short interval -even by a few hours. If the 
upwards pressure is great, a fifty day moving average would be the short-term indicator 
and it would move above a longer moving average such as two hundred days. 

Another uncertainty lies in how long these forces can continue If the upwards 
pressure is great enough, and we detect a stock whose fifty day moving average is rising 
above its two hundred day moving average, can we predict how long it will stay above it? 
The answer is a resounding, No! What happens is that the upwards pressure caused by 
earnings creates a mathematical illusion: we begin to measure the performance indicator, 
the distance between moving averages, and mistakenly believe that a wider distance will 
give us immunity from a quick descent. In fact, most stocks will make several “runs” well 
above the moving average, decline to a point right above it, and then make another quick 
ascent upwards As long as earnings out pace the market, the various runs amount to 
statistical ‘“‘noise’’. When this “noise” trends in a smooth pattern, traders believe they can 
make money by “getting out’ while volatility is low. That technical indicators will work in 
these periods of low volatility, adds to the illusion of predictability, and it appears that the 
trader is ‘‘out thinking” the market. However, the real money is made when the stock is 
below its long-term moving average and is beginning to rise upwards. At this time, “smart 
money’’, those who have an insider’s knowledge of the industry, are anticipating an 
investment “pay off’ in greater product demand and higher earnings, and are infusing the 
firm with capital. The technical equivalent of this rise is illustrated in a series of moving 
average cross-overs, starting out very short-term and gradually gaining strength to where 
the trend is sustained by longer period lengths such as fifty and two hundred days. At this 
juncture, there will still be a lot of money to be made if the financial forces (sales, earnings, 
less debt etc.) are great enough to propel the shorter term average above the longer term 
for a sustained period of six months or more. 

Obviously, the imperative for the investor is to detect the forces that move these 


averages. On the other hand, trying to predict short-term volatility, and taking advantage 
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of price run-ups on the basis of historical patterns is fruitless. Consider the banks that 
suffered in the “credit crunch” of 2007: these banks had low betas because they generally 
made conservative movements based on the “yield curve”, the difference between long- 
term rates and short-term rates. Banks need to borrow short-term and lend long in order 
to make money. When the curve inverted, bank stocks went up and down by as much as 
ten to twenty percent in one day. Those investors who made money during a brief two 
week up trend, would subsequently lose it in a one-day slide. 
THE BANE OF VOLATILITY 

If researchers could predict the changes in the standard deviation for a security, the 
market would be fully predictable. In fact, at major financial institutions, value at risk 
calculations, along with software such as RiskMetrics, try to predict volatility using an 
exponentially weighted moving average - usually for one day. However, such techniques 
are applied to asset value and not individual stocks which are inherently more volatile. For 
stock traders, the bane of volatility is the cause of uncertainty. Although technical 
indicators can correctly reveal pricing pressure in either direction, they fail miserably in 
telling the trader how long it will last. For example, an investor can buy one hundred 
shares of IBM based on a short-term “relative strength” indicator, and the stock can drop 
ten points a few days later. The “new” indicator will now display a downward bias. In the 
interim (those few days), the stock did indeed go up, but the trader wasn’t “quick enough 
on the draw” to make a profit. 

As a reaction to the vicissitudes of technical trading, Wall Street developed an 
adaptive, “survivalist-type” technique to circumvent volatility: enter the day-trader. With 
a framework of only one day, the day trader tries to eliminate volatility by catching a stock 
on the upswing, and then quickly selling it before any uncertainty arises. The objective is 
to capture one day’s gain. Although the day-trader may miss out on any further 
appreciation of the stock, he or she is satisfied. The reason? Online trading sites allow 


traders to exchange huge blocks of stocks for a small commission, attempting to profit from 
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the “asset turnover’. Thus, if traders have enough stock, they can trade frequently and not 
tie up money in commissions. This type of enterprise can be both profitable and nerve- 
racking, and the question needs to be asked “so why isn’t everybody doing it?”. For the 
same reason that people don’t take out a mortgage on their house and go play blackjack in 
Las Vegas: the risk for most people is far greater than the reward. A wealthy trader can 
take a small bit of the portfolio and go day trading. If he or she loses, the loss is relatively 
small. On the other hand, if middle class America gambled with the size of the portfolio 
needed to make money in day trading, it would be considered a sickness. When the chance 
of loss (risk) is greater than the average return, an investment becomes a gamble. 
SELF-FULFILLING PROPHECY 

The advent of the “information age” has created more random variation because 
response to world events is instantaneous. At one time, several variables were weighed 
before a financial decision was made, and investments were firmly connected to their 
foundation - a set of fundamentals that determined earnings potential. In recent years, 
however, economic variables have become more interconnected on a global level, such that 
a “melt down” in the Chinese stock market will more immediately affect the U.S. market. 
That interconnectivity has demanded not only more immediate reaction to events, but has 
created more risk by inducing massive movements of capital into and out of certain sectors. 
When all financial managers act in concert, there is less diversification of assets, and so 
thus we have the “tech boom” of the late 1990s or the “housing boom” of the early 
millennium. On a microcosmic level, rumors about specific stocks and companies have 
nearly destroyed some institutions (Bear Sterns), and it is no coincidence that online 
technical analysis can move a stock when enough traders follow it. In fact, most avid 
traders have knowledge of a specific portfolio of stocks that are especially configured for 
large movements upwards or downwards and conducive to technical trading. 

Like golfers searching for the “‘perfect’’ driver that puts twenty more yards on their 


shots, technical traders become obsessed with finding the one “trade tool’’ that will give an 
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edge over the competition. Thus, they will back test technical indicators to see how well 
they worked in the past, paging through historical data and not realizing that each market 
is defined by a different set of parameters; a different yield curve is going to produce 
different results. Low inflation rates will affect those indicators differently from high 
inflation. The objective becomes to find a cohesive “exit strategy” that enables an investor 
to get out of an investment before “others see the light’? However, that territory is mapped 
out by those investors who have the most money and the shortest time frame. An investor 
who makes a large three-day profit and leaves the stock, will have an advantage over the 
‘odd lotter” who waits four days and sees a big volume movement on that third day. Small 
investors simply must wait longer to make a profit because they have so little invested. 
Thus, if a small investor is technical trading, he or she may see a rapid rise and fall before 
any money was made. On a technical basis, the stock did not trend long enough to make 
money, but those who spotted the trend in a short time frame end up making a “killing”. 
The same dynamic that makes economies of scale an advantage to the largest firms in an 
industry, gives large traders an absolute advantage in technical trading because of their 
potentially shorter time frame. 
EX-POST PERFORMANCE 

On a historical basis, most technical indicators are excellent tools for mapping out 
the past performance of a stock. A financial executive can match the demand schedule for 
a product line with the support and resistance lines for a security and view any correlation. 
Since most stocks track earnings, the acceleration of earnings can easily be coordinated 
with the volume flow of capital into the stock. This same historical correlation can be done 
between technical indicators, and the leverage states of capital structure. Choosing one 
technical indicator, how does it react to the transition of one state from another? 

The simple “stochastic”’ indicator is familiar to most technical traders. ‘“‘Stochastic’”’ 
is a word from statistics that signifies random variation, and although there are many 


complex adaptations of this tool, the simplest version was chosen to display. In effect, the 
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indicator is a ratio that shows how close a stock is to its highest level: ((Closing Price - Low 
Price) / (High Price - Low Price)) equates range with price level and can be done for any 
time period. Values of 80 and over signify that the stock may be a “risky buy” because it is 
“overbought”, while a figure of 20 represents a “buy” signal because it has been “oversold” 
and will rise again. Since the range (distance between high and low) can give an estimate of 
the variance when it is squared and multiplied by 1/16, the indicator has some 
mathematical substance to it. For our purposes, a fiscal year was chosen as the time 
period, and the leverage state for that year was matched to the stochastic that was present 
at the beginning of the period, as well as the stochastic that was present at the end of the 
period. 

The reader will be reminded that the type of market and level of interest rates will 
determine the leverage states with the most potential profit. It was our hypothesis that in 
this market (one with rising interest rates) companies that incurred more debt would have 
a lower stochastic because they would close lower on December 31 when the measurement 
was made. Companies who were earning more would increase their amount of retained 
earnings, and reduce beta and long-term debt to capital simultaneously; these companies 
would close higher on December 31, and also have a higher stochastic. The paradox should 
be apparent: if reducing risk by lowering beta is so important, why would it lead to a 
higher stochastic? The answer has to do with two concepts: concurrent performance and 
momentum. When a market has momentum, investing in a stock that out performed the 
others will pay off because that stock will rise again. If there is momentum in a market, 
stocks with high stochastics will continue to out pace stocks which are mired in a lower 
stochastic. Many recent markets have mimicked that “‘winner takes all’ scenario. 
However, any stock that out performs the market for any length of time is also at a greater 
risk of dropping. In capital structure terms, when a firm moves away from its target 
capital structure, its price will fall and the stochastic along with it. Such an event often 


occurs when product demand is low, and the firm is also incurring more debt. Thus the 


stochastic is as much a measure of performance as it is of risk. It does not delineate 
between those firms who will continue to perform well and those who are about to drop. 
Nevertheless, investing in a lower stochastic “debt” state would also be a prelude to a 
higher pay off and a reduced debt ratio when earnings accelerated and raised the price of 
the stock. In effect, a lower stochastic would preface “getting in early” before a stock took 


off. The following tables show the result of this brief study: 


Table 22-1 
DEBT STATES 
STATE | Fin. Lev. | LTD/CAP | Op Lev. | Asset/Cap. | Start End % 

Stoc. Stoc. Change 
1 - + + N/A 66.67 47.83 3.29 
2 + + + N/A 45.54 74.51 6.96 
3 + - + N/A 35.42 36.23 -14.18 
4 - + - N/A 84.29 74.47 -17.21 
5 + - - N/A 54.8 55.98 -4.65 
6 + + - N/A 74,39 45.64 -37.35 


Although we have alluded to the importance of raising the asset / capital ratio when debt is 
incurred, it is not a categorical separator. In the above data, number 2 and number 5 show 
the most promise as an investment vehicle, while number 6 shows the worst. The stochastic 
and percentages are skewed even though medians and not means were used to average 
them. The data is also market dependent and is not meant to guide the investor into a 
decision because it can change as the economy changes. However, since these are states 
where the firm either raised the proportion of debt to equity, or raise the financial leverage 
ratio, or both, the lower stochastic may imply that the leverage state has more long-term 
potential as an investment. The burden remains on the investor to know which sector will 
be favored in the business cycle, and to match analysts’ estimates of earnings with the 


leverage state. In order to profit from the transition to an equity based leverage state, 
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earnings must be accelerating faster than the cost of equity. At this juncture, beta may 


decrease, EVA will rise and the stochastic should rise as well. 


Table 22-2 
EQUITY | STATES | (PROFIT) 
Leverage | Fin. Lev. | LTD/CAP | Op Lev. | Asset/Cap | Start End % 

Stoc. Stoc. Change 
7 - - + - 80.79 26.7 -54,99 
8 - - - - 78.78 81.81 17.93 
9 - - - + F222 77.73 -0.17 
10 - - + + 77.24 80.78 -0.32 


From the above data, states 8, 9, or 10 seem to offer the most momentum and stability 
while state 7 loses its price strength. Before the reader begins selling this leverage state, 
recognize that this data was from a specific era (1990s) and that this state was actually a 
“favored” state three years later in 2002. Leverage states are never set in stone because the 
economy changes around them. They respond to shifts in the way that risk is being priced 
by the market. A savvy investor will see the potential in a transition from a debt-oriented 
state to an equity-oriented one and invest when the stochastic is low enough to make a large 
profit. However, there is no guarantee that a firm with a debt laden state will not take on 
even more debt and wallow in a low stochastic for three or four years. Similarly, if a debt 
state transitions into an equity oriented state without sufficient demand for the company’s 
products, the stock can fall precipitously. For example, when a shift in capital proportion 
is caused by asset sales, the company may not be growing and generating sufficient 
operating income. Thus, the EVA/capital dynamic remains the best measurement of true 
investment worth. Not only can EVA reveal the mismanagement of equity, but it can 
measure the earnings power of a firm in the middle of a downsizing or divestiture. 

One sign of financial strength is a rising low stock over a number of years. When 


the high stock is relatively stable, and the low stock keeps rising, the range of the stock 
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narrows and it becomes less risky. In effect, the beta of the stock is lowered relative to its 
industry which will be actualized by a lower covariance with the market; the standard 
deviation of the stock declines. On the other hand, a stock that has risen with a lower 
stochastic, may be on its way down because a speculative high may have been reached. The 
two most risky leverage states in our stochastic review both had price run ups before 
falling - which is indicated by their rapidly falling stochastics. Notice the mechanics in the 
following example. 
Close - Low / High - Low =70 - 60 / 80-60 = 0.5 or 50 %. Now if the high price ran up to 
$100.00: 75 - 60 / 100 - 60 = .375 or 37.5 %. The stock would have increased to 75 which is 
a 7.14 % gain and yet the stochastic would be going down to 37.5%, a decrease of 25 %. 
Obviously, the risk of this stock going even lower is very high in spite of the lower 
stochastic. It seems that we measured the stock as it hit a speculative high and then 
descended, but still had a profit “attached” to it. 
STOCHASTIC CONFORMANCE 

Competition in an industry takes place within the framework dictated by such 
variables as demand, earnings potential and the cost of capital. While it is not sacrosanct 
that corporations must act in unison to be successful, the opportunities presented to each 
are similar. It would not behoove a company to take on masses of debt when the top 
competitor is “raking in the dough” and paying off its latest bond issue. Thus, stocks tend 
to rise and fall as a sector, and that is true for stochastics as well. Once capital is infused 
into a firm, the turnaround time depends on :technology, management, and the resources 
with which the projects are endowed. The process is similar in each firm in the sector with 
slight differences between service and manufacturing orientations, targeted customers etc. 

Two notable exceptions exist to stochastic conformity. The first exception is that 
many companies will occupy a unique product “niche”. They have diversified and then 
specialized in an area in which they have particular competence that gives them a 


competitive advantage. Nucor, for example, specializes in steel alloys that have made them 


554 


less dependent on steel as a commodity. When commodity prices go down, variable costs 
are not as affected as they would be with other steel producers. The second exception is in 
the area of acquisitions. Many corporations have become so large that their only hope for 
growth lies in buying other companies; they need to grow at twenty percent, but their core 
industries may be growing at the same pace as the economy - four percent. Wall Street 
dictates that the firm needs to expand faster than the industry itself. These companies will 
generally see a declining stochastic as initial speculative run-ups begin to falter, and the 
firm must work to lower its probability of default. From a capital structure perspective, 
tax benefits are rewarded in the year of the acquisition, and marginal bankruptcy costs 
must decrease in the next period, or the stochastic will be much lower. Since it is difficult 
to integrate a large amount of assets rapidly, turnaround times for capital will usually 
dictate a slightly higher bankruptcy cost in the next period depending on the competence of 
the integration. If the integration is smooth, operating income will begin rising almost 
immediately, higher bankruptcy costs can be avoided, and the stock will continue to rise. 
CAPITAL STRUCTURALISM: QUASI - TECHNICAL ANALYSIS? 

Years ago when the CAPM was first proffered by academia, beta was accused of 
being another version of technical analysis, except that it had a university pedigree and 
came with a set of ‘“‘white papers”. The politics of opposition are especially apt for the rift 
between Wall Street and academia because each panders to extremist positions. Adopting 
opposite sides of an issue allows debate to occur, and with conflict comes (hopefully) 
profitable resolution. The search to make finance more objective and scientific has 
progressed into a linearity of thought where a specific postulate is staked out, promulgated 
and then defended. Thus, we see monetarists squaring off with Keynesians, free traders 
and protectionists, supply-siders versus rationalists, growth stock investors versus value 
stock investors, ad infinitum. Finance, however is probabilistic and not deterministic, and 


there is always room for another legitimate idea. 
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Capital structure can be technical tool when it is matched with an indicator like a 
moving average, but in isolation, it is a legitimate method of optimizing the wealth of a 
company. It professes not to predict the price of a stock but to predict the risk of a firm in 
the domain of several variables - the economy, taxes, sales, income and default. Capital 
structuralism recognizes that only strategies that adapt to the confluence of risks for 
economy, industry and company, and remain flexible, will ultimately optimize wealth. 
Thus, in one economy more debt maximizes the stock price. In another, only mergers and 
acquisitions will work. In a third economy, diversifying operations and lowering operating 
leverage (and beta) is the key. All of these strategies will have the one commonality of 
movement toward an optimal target capital structure. While technical analysis can be 
adapted to capital structuralism, optimizing capital structure is under the aegis of risk 
management; each field makes extensive use of the different adaptations of the standard 
deviation, but technical analysis attempts to measure and predict performance while 
capital structuralism tries to supply the impetus behind what is being measured . 
FIGHTING WORDS: “THE EFFICIENT MARKETS HYPOTHESIS” 

The specter of the “efficient markets hypothesis “chas haunted Wall Street for 
decades. Another product of academics, it briefly states that with millions of buyers and 
sellers in the market, and each company being researched extensively, information travels 
so rapidly that no individual can gain a competitive advantage. Even rumors of earnings 
deficiencies become factored into the market. Since most fundamentals are published after 
the fact, and since technical analysts possess the same library of indicators, it is no wonder 
that most mutual funds under perform the market despite access to millions of dollars 
worth of research. 

Over many years there has been an upward bias in the market of approximately 
9.8 percent per year (2008). The upward surge of a bull market has been far more 
frequent than any downward shifts, and three out of four stocks rise at this time. 


Consequently, some of the touted success of both fundamental research and _ technical 
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analysis has developed from the illusion that the acumen of the analyst helped pick the 
“right security at the right time” - when in reality, the stock would have sky rocketed 
anyway. Indeed, Burton Malkiel, in his classic book A Random Walk Down Wall Street ,, 
emphasized that if any specific technique (such as stochastics) worked for any length of 
time, it would create its own demise because the market would factor it in. Because the 
market keeps changing, and because the mathematical variety of trends, volatility and 
correlation are so great, there is always one indicator available to exploit a specific 
company’s situation. However, by the time this ‘‘needle in the haystack” is found , the 
market may have changed and the company may no longer respond to it. 

What about capital structure? Wouldn’t an efficient market factor in such 
movement? In fact, it does. Even when an initial investment is made, the tax benefits may 
cause some upward movement in the stock. However, neither the market nor the investor 
has any certainty as to the length of time the investment will begin to produce more 
earnings. The advantage of corporate insiders is that they have knowledge of project time- 
frames when investments are expected to pay off. This inside information is a great 
opportunity for the capital structuralist, because the leverage state can be matched with 
public knowledge about insider sales. If the investor observes a state that is conducive to 
growth, and company executives have been putting up their own cash, there is a high 
probability that the firm is moving toward an optimal capital structure. In fact, even those 
who strongly believe in the efficient markets hypothesis will claim that this technique has 
been substantiated. 

An additional “chink” in the armor of efficient markets includes momentum. 
Several researchers have found a momentum variable that can be exploited in some stocks. 
Stocks that out perform the market in price or earnings for a six-month period tend to do 
better than the market for another six months. Many technical indicators measure the 
force of momentum which can logically be applied to those select stocks that keep rising. 


While an efficient markets purist would discount pricing pressure as random variation, 
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two points appear to be valid in technical analysis: 1. A trend can be exploited for as long 
as it continues, and 2. There is no predicting how long that trend will continue. Since 
many stocks move in large irregular “jumps”’, the application of technical analysis to 
exploit market inefficiencies appears to be limited. However, as a management tool that 
gives detailed description of past performance, it can be matched with the forces that 
affected stock price. Losing out to competitors, for example, would be mirrored in a 
downturn. Sector domination and increased market share would be observed in a surge 
upwards. By correlating performance to actionable policy, technical analysis is an 
instructive tool. 

THE ART AND SCIENCE OF FORECASTING 

The chain of logic behind forecasting begins with the fact that all companies need a 
sales forecast to coordinate the various activities of a firm; planning is essential to any firm. 
Analysts have taken this need one step further: by extrapolating earnings from sales and 
then observing the correlated movement of the stock price over many years, a demand 
forecast morphs into a stock forecast. However, in the near term, the association is not 
nearly as strong as it is over the long term, because random variation from outside forces 
has such a strong pull on the stock. Even great fundamentals will elicit downward pressure 
in a bear market. Our own analysis of EVA confirms this near-term inability to correlate 
earnings with stock price. If earnings are extraordinary but too much equity is incurred at 
too high a price, EVA will decline and the stock price will be diminished. That high cost of 
equity is one of those “outside forces’ to consider because it is partially imposed by the 
relationship between earnings, interest rates and inflation. 

Students of finance should be especially familiar with forecasting techniques with 
the caveat that even steady, low operating leverage products cannot be forecasted correctly 
one hundred percent of the time. Although prediction of stock prices is forever suspect, 
predicting the forces that move a stock and combining them into a consensus that smoothes 


out inaccuracies in any specific prediction is standard for financial executives. Specific 
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techniques like Arima, Box-Jenkins analysis, Holt-Winter exponential smoothing, and 
above all - moving averages-can let the student observe the connection between day to day 
activities and the larger financial imperative of maximizing wealth. Indeed, capital 
structure begins with the sales forecast because too much or too little capital raised will 
cause a deficiency in the relationship between earnings and the target proportion of debt to 
equity. 

One major reason for discrepancies between sales forecasts and stock predictions is 
that sales are generally based on the needs of an economic entity - consumer, business or 
government. No one “needs” to buy a stock - although some people may think they do. 
Selling tires has a degree of predictability - number of vehicles on the road, season, 
structural changes in rubber etc. While tire forecasting can be a sophisticated science, it 
does not approach the random variations in economy, psychology, specific industry and 
personal wealth that stock selection entails. 

MOVING AVERAGES TO USE WISELY 

Some tools of technical analysis can be very helpful to anyone who needs to spot an 
accelerating trend. For example, you may do the bookkeeping for a “mom and pop”’ ski 
lodge in Vermont. You want to contrast the amount of coffee sold to skiers in the winter 
versus the amount sold in summer. A coffee sales moving average will show the difference. 
Starting in November, the short term moving average for coffee will rise faster than the 
long-term average . In December or January it will be above the long-term average, and 
finally drop to where it is equal to the long-term average in March. To measure the 
acceleration, the bookkeeper subtracts the long-term average from the short-term average. 
When that number is rising, sales are accelerating. When the short-term average is above 
the long-term, there is upwards pressure on sales. ‘“‘Upwards pressure” does not 
necessarily mean that sales are accelerating, but that there is more tendency to do so. In 
fact, these trends are indicative of the first and second derivatives in calculus. The first 


derivative (upwards pressure) will show whether a number is increasing or decreasing, 
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while the second derivative (acceleration) will show if the number is increasing at an 
increasing or decreasing rate. Thus, understanding the concept of contrasting moving 
averages will give even the small business person a usable form of calculus. The Wall 
Street Journal uses these to display trends and many other businesses use them to track 
sales and inventory. The exponential form is self-correcting (recursive), and yet simple to 
implement, and is discussed in the next section. 

THE EXPONENTIAL MOVING AVERAGE 

This moving average is a very flexible tool. Unlike many spreadsheet-type moving 
averages, it does not need any lead cells before it begins to work, and it is adaptable to any 
time period you specify. The basic kernel of “artificial intelligence’’ is observed in the 
recursive, or self-correcting behavior of the average. Like a human being, “neural 
networks” are supposed to make comparisons based on learned adaptation. While the 
concept is more profound than the practical calculus of an exponential moving average, 
this simple spreadsheet function offers the student an introduction. 

When forming a working moving average system, we repeat the same procedure for 
both the short and long-term averages. To circumvent the need for a lead time, we create 
two smoothing constants based on the length of the average. The smoothing constant is 
merely, (2/(N+1)) where N is equal to the period that you specify. For example, if you want 
the short-term average to be nine days, the smoothing constant would be: (2/10) or 0.2. To 
illustrate the advantage of creating a smoothing constant, consider a spreadsheet where a 
moving average requires a specific number of lead cells. Any time the average is used, it 
must have the specific number of cells as a “lead”: This example is a simple five day 


moving average. 
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Table 22-3 

EXCEL COLUMN SPREADSHEET EXCEL COLUMN 

El 25 F 1 (BLANK) 

E2 30 F 2 (BLANK) 

E3 35 F 3 (BLANK) 

E4 40 F 4 (BLANK) 

E5 30 F5 =SUM (E1:E5)/5 


Notice that we needed (N-1) blank spots before we could begin the average, and that we 
could not specify a different number for period length like 10, 21, or 50. The formula in 
cell F 5 would be copied down to match the remaining length of the data. In the step by 
step process I am about to give you, only two blank spots are needed, preferably at the top 
of the spreadsheet and side by side. One blank spot will be for inputting the short-term 
period length, and the other for specifying the long-term length 

STEP 1: We will use cells G 2 and H 2 as blanks for inputting short and long periods 
respectively. Label cell G 1 “short” and label H 1 “long’’. 

STEP 2. We identify a column in which to place (copy from another file or input manually) 
our data. Our data will begin in E 2 and we will label cell E 1 “price”. We can copy data 
from a CSV or text file by pasting it into E 2 or we can input the data manually - which of 
course, is tedious for very long sets. The data can be sales data, stock prices, currency 
exchange, or inventory data. 

STEP 3. We form the first of two equations beginning in cell I 3. The first equation begins 
the process of smoothing, setting it up against itself: Cell I 3 = (2 / ($G$2 + 1)) * (E2 - E2) + 
E2. Although the net outcome is the contents of E 2, the logic of the process is illustrated. 
STEP 4. The second equation is inputted in cell I 4, one cell below. It uses the answer in 
cell I 3 to correct itself: I 4 = (2 / ($G$2 + 1)) * (E3 - 13) +13 

STEP 5. In cells J 3 and J 4 you will copy cells I 3 and I 4 respectively except for changing 


the smoothing constant. These cells will be your long-term averages, and the beginning 
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part (the part to change) will be (2 / ($H$2 + 1)) which will refer to cell H 2 (the long 
period) rather than G 2 (the short period). 
STEP 6. Both equations in I4 and J4 can be copied down for thousands of cells if you wish, 
and you can save the set up as a template. From now on you can just input periods into 
cells G2 and H2 and then copy data into E2. When you are finished with analysis, you 
click “do not save” and you are ready to input another set of data. 
STEP 7.To establish the acceleration factor, we subtract column J from column I starting 
in cell K 3 and copying down for the length of the data. K 3 =13 - J 3. When the distance 
between short and long becomes greater, there is upwards pressure on the data, and vice 
versa. 
STEP 8. A word about period length. For stocks, many traders use a 50 and 200 day 
average for short and long respectively. Some stability of trend is established with this 
combination. The student should be aware that the smaller the time period, the greater the 
sensitivity to acceleration. 

BRIEF INTERPRETATION 

The gist of technical analysis is to follow an upwards trend and sell before the risk 
of a downward trend is too great. While the investor can observe acceleration very acutely 
with small averages (say 9 and 14), he or she will be trading frequently with no guarantee 
of making any money. In fact, use of moving averages can mimic Three Card Monte: one 
can “up the ante” for a big payday if luck falls the investors way, and the stock stays in a 
stable trend. Inevitably, Gambler’s Anonymous is full of certified geniuses who have tried 
several systems and failed; tempting fate by depending on one measurement invites 
disaster. While the investor can be aware of the overall up trend because the 50-day 
average is above the 200-day average, the sub trends can continue for weeks at a time in 
either direction and will be punctuated by large unpredictable jumps. In this game, the 
brokerage (‘“‘the house’’) gets to keep their commissions while the investor (“‘bettor’’) barely 


breaks even. 
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PRIMARY TRENDS AND SECONDARY TRENDS 

The combined force of higher earnings and a lower cost of capital will push a fifty- 
day average above a two hundred day average. This longer term trend is the primary 
trend and is manifest from a firm’s pay off on its investment (either debt or equity). At 
times, speculation can create such an up-trend so it is mandatory that the investor do the 
research and find out whether the trend is sustainable. In the case of a general economic 
expansion, many stocks will trend upwards without much impetus, and the investor wants 
to be in a stock whose company is in the process of optimizing its capital structure. The 
reason? The longer the short-term moving average remains above the long-term, the more 
strength and stability the price rise will have. A company that is dominating a favored 
sector will create a large difference between short and long moving averages. However, 
once the stock has ‘“‘jumped up” (short term average moving above long term), much of the 
movement will be a combination of sustainable trend and statistical “noise” which will be 
difficult for even top mathematicians to decipher. 
The secondary trends that are a combination of volume generated rises and noise can fool 
an investor into losing money. The time to be in the stock was when the initial force of 
earnings was propelling it above the long-term moving average. In the case of a speculative 
run-up, the chartists will immediately look for an exit strategy leaving slow investors 
‘“tholding the bag’’. If one is addicted to watching stocks, investing on the basis of capital 
structure will at least give the investor time to leave the stock after making a profit because 
these stocks will be rising for a period of six months to two years or more. Investors must 
decide when to get out by balancing the profit already made with risk aversion. Those who 
are still greedy after a twenty percent run-up will kick themselves if the stock begins to 
‘“‘tank’”’. Indeed, investing in the secondary trends is a bit like fast, ““Vegas action’, but this 
author would be negligent, if it were not included in this text. When the risks far out weigh 


the rewards, an investment becomes a gamble, and the student/investor should understand 


the difference. (Back to Table of Contents) 
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23 
STATISTICS PRIMER 


There is a vast market in America for badly applied statistics. Whenever two 
agendas collide, each advocate must prove a point. And what better way to lend an 
ambiance of pseudo-science to one’s methodology than by exhibiting an average that has no 
real statistical significance? In fact when we speak in terms of the ‘‘average American’, it 
is an extreme misapplication of statistical technique because there is so much variation 
among the population. 

And variation in finance is where the root of most problems lies. The larger the 
amount of variation, the harder it is to prove a premise is true; a sample type and size must 
mathematically adjust to the amount of variation or the study will be inconclusive. 
Unfortunately, financial data is usually highly skewed: that is - it is not heavily 
concentrated around an average but tends to be distributed with large amount of sample 
points at one end or the other. Thus, finance and statistics make strange bedfellows: 
without adequate measurement, proper capital allocation could never be made. However, 
very few of the measurements are statistically valid because of small sample size and large 
amounts of variation. Variation among stock price increases, for example, can approach 
two or three times the average which renders many price related studies inconclusive. 

When we try to fit financial data to a “normal” curve, we are in fact, taking liberties 
that are mathematically invalid, but nevertheless making an attempt to draw actionable 
intelligence from them. And that is the essence of financial statistics - to point us in the 
“right” direction. We concentrate not so much on measuring an average that is derived in 
the absence of variation, as focusing on measuring the variation itself. 

The pragmatic reality of investing is to make decisions with insufficient data. For 
the small investor, access to real time corporate data is simply impossible. The individual 


must make several decisions based on facts that he or she culled together. If the individual 
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is to be guided correctly, any statistical liberties we take must be used to avoid excessive 
risk rather than to speculate on large returns. Throughout this book, the student/investor 
is encouraged to “diversify’’ indicators and use many different types. In most cases, the 
sample size will be inadequate to draw firm conclusions. But - if several measurements 
point us in the same direction, the investor can be satisfied that a rational decision was 
made given the available information. 

THE MEAN, MODE AND MEDIAN 

MEAN - The arithmetic average of a population is its mean and is the most used 
measurement in statistics. The sum of any sequence of numbers divided by the amount of 
figures in the sequence (sample size) will yield the mean. The following example is a 
sequence of numbers: 7, 17, 14, 32, 60, 3,21. We count the amount of figures in the 
sequence and obtain a sample size of ‘“7’’.. We then sum all of the sequence and divide the 
sample size into the sum: (7+17+14+32+60+3+21) / 7 = 22. 

MEDIAN - When a sample of numbers is arranged from low to high, the median is 
the midpoint with an equal count of data points both lower and higher. In the sample 
above, we arrange the sequence from low to high: 3, 7, 14, 17, 21, 32, 60. Since there are 
three numbers both lower and higher than 17, that is our median. If the sample were an 
even number, say eight instead of seven, the two numbers in the middle would be divided 
by 2. In that case, there would still be three numbers both lower and higher, but the 
median would be an average of the two middle numbers. 

MODE - The mode is the most frequent number encountered in a sample. Thus, in 
the above sample, all entries are unique and there is no mode. 

Since financial data is so heavily skewed, in many cases the median is a far better 
indicator of distribution than the mean; the median better incorporates inherent variation. 
However, the flexibility of what is termed “parametric statistics’’, defines the relationship 
between numbers through “parameters” such as the mean, and dictates a balanced 


approach; any “‘statistical significance” is tested by the amount of variation. 
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When a population is “normal”, the mean, median and mode will be the same 
number. In finance, populations are often “‘skewed”’ and heavily weighted in one direction 
or the other. In fact, data points will often take on the characteristic depiction of a 
‘“‘barbell” and be heavily weighted on both sides with few points in the middle. This 
“bimodal” distribution is difficult to interpret because its lack of central tendency 
eliminates the statistical significance of mean or median. The following distributions show 
the locations of mean in relation to median. 


Figure 23-1 


NORMAL DISTRIBUTION 


Mean, Median, and Mode 


Figure 23-2 


LEFT OR "NEGATIVE" SKEW 


Mean Median 
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Figure 23-3 


RIGHT OR "POSITIVE" SKEW 


Median Mean 


In a bimodal distribution, it appears that two separate populations exist which makes it 
difficult for the analyst to determine significant relationships. In the market of 2005 to 
2007, for example, any oil related stock was doing quite well while the rest of the market 
lagged behind. Any relational statistic between the two sub populations such as the amount 
of assets or sales would have been insignificant. Only the type of industry actually 
mattered. 


Figure 23-4 


BIMODAL DISTRIBUTION 


Mean, Median, Mode 


THE VARIANCE AND ASSORTED ADAPTATIONS 
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THE VARIANCE The variance measures the deviation of individual observations 
about a central value. Most data points will trend toward either greater or lesser distance 
from a central tendency and the variance measures this distance. In effect, it is the prime 
indicator of risk and used to compare uncertain outcomes with the ’normalcy” and 
implicit “certainty” of the central value. 

To measure the variance, we sum the squared values of distances from the mean of 
each data point, and then divide by the sample size. ‘>.’ is the Greek letter “epsilon” 
which designates that each operation in a sequence should be summed. For example if X is 
a number in the sequence (1, 2, 3) and a function calls for ))} (X + 2), we would proceed: 
(1+2) + (242) + (3+2) = 12. The formula for the variance is > (X - u) / N. In this function, 
X is equal to the individual data point in the sequence (sample), pt is equal to the mean of 
the sample, and ‘‘N”’ is equal to the sample size. Thus, each data point is subjected to the 
same process, and then the processed data points are summed. In a sample population of 
(1,2,3,4,5), with a mean of ‘‘3’’, the process would be (1-3), + (2-3) + (3-3). + (4-3) + (5-3) / 
5 which is 10/5 or “2”. The symbol for the variance is the Greek letter “‘sigma” squared, 
oro : 

STANDARD DEVIATION - The standard deviation is merely the square root of the 
variance. Its Greek symbol is the letter “sigma”, o. It is more commonly used in finance 
than the variance because it has a close relationship with the mean, and can be used in 
predictive forecasting. If the reader refers back to the “normal” distribution, each point 
within the distribution is some amount of standard deviations away from the center with a 
specific level of probability attached to it: that is - the probability of being on an interval 
between the mean and a certain number is based on the number of standard deviations 
away from the mean. In the above sequence of (1,2,3,4,5), we found that the variance was 
“2”, Now the standard deviation is V2, or 1.41. 

THE COVARIANCE - At times, the analyst needs to determine the risk of a 


combined population, examining whether the combination reduces risk or increases it. A 
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much applied adaptation of the variance is termed “the covariance” For example, if I am 
an operations manager, I might want less risk between the returns from product line # 1 
(1,2,3,4,5), and product line # 3 (6,7,8,9,10). 

I know the return from product line # 1 already because it has the same mean as in 
the standard deviation example, (3). I now obtain the mean for product line #3 and 
determine it to be “8’’. I then obtain a sum (not squared this time) of the product of the 
deviations from the respective means and divide by the sample size. In effect, I take each 
individual number in one sequence and subtract it from that sequence’s mean, and then 
multiply it by the same operation done on corresponding numbers in the second sequence. 
I then sum each product and divide by the sample size. The formula is > (X(i) - wi) CX(j) - 
u(j)) /N. In this formula, the parenthetical ‘7’ and “‘j’”’ represent the two different samples. 
Each sample point in one population should have a corresponding entry in another 
population and it behooves the analyst to drop data points if one population is larger than 
the other. Working this example through: ((1-3)(6-8) + (2-3)(7-8) + (3-3)(8-8) + (4-3)(9-8) + 
(5-3)(10-8))/5=(44+1+0+1+4)/5=2 

The covariance is the same as the variance in this case and the two standard 
deviations are the same as well. Although the numbers in the second sequence were much 
bigger than the first, the risk of achieving them was the same simply because the distance 
to the mean was similar: each number increased by “‘1” in the second sequence just as they 
did in the first. In terms of risk, one would want the lowest covariance possible which is 
achievable if some numbers rise while their corresponding number falls. In fact, a positive 
covariance indicates the tendency for the populations to rise together, while lower risk is 
indicated as the covariance approaches zero. 

DOWNSIDE RISK - By examining the population in parts that are above or below 
a certain value, the analyst creates a threshold level. Downside risk measurements 
establish a risk level that is customized to the risk aversion of the practitioner. The semi 


variance sums only those data points that are less than the mean, but uses the entire sample 


569 


size for the divisor, ‘“‘N’’. Thus, if few points are summed, the downside risk will be 
negligible, even as ‘‘N’, the sample size, is large. The lower partial moments indicator also 
sums those points that are below a user defined threshold level which is substituted for the 
mean in a variance-like function. However, the lower partial moments function can be 
carried to the third fourth or fifth powers at the discretion of the analyst. 

To use the semi variance, we form a function that will yield the risk of being below 
the mean. The function is simply > (Wi) - Xi). /N, with X(i) < wi). A chosen target level 
can also be substituted for the mean. In the data sequence (1, 2, 3, 15, 30, 40), 15.17 is the 
mean, and we only sum those data points less than that number in the operation: Semi 
variance = 
((15.17 - 1) + (15.17 - 2) + (15.17 - 3). )+ (15.17 - 15) 7/6 = (200.79 + 173.45 + 148.11 + 
0.0289) / 6 = 87.06 

The lower partial moment will yield the same results as the semi variance when the 
threshold level is set to the mean, and the function is squared. The function is: > (X(i)- 
tT. / N, where “‘T” equals some threshold value that the user wants to “‘beat’’, and ““M” is a 
value greater or equal to “2”. Notice that the mean is nowhere to be found and that the 
threshold value, ‘“T’’, replaces it. ““X’’ are those values less than ‘“‘T’’. To differentiate the 
two functions, we will set a threshold rate of ‘“7’”’ which is not part of the data point 
sequence from above: ((1 7) + (2 - 7) +(3 - 7) )/6 =77/ 6 =12.83. Notice also that the 
difference is set up for the possibility of raising it to the third fourth and higher powers. 
While the semi variance is always squared, the positions of the mean and individual data 
points in the differencing do not matter((U(i) - Xi). = (X(i)) - uti) ) . However, since the 
lower partial moments function may be cubed, the differencing position matters and the 
individual data point is set up to subtract the threshold amount. 

Usually, both of these functions will be compared among alternative populations 
(portfolios, cash flows, stocks) and when the two populations have similar standard 


deviations, the deciding factor can be their downside risk. 
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ANNUALIZED VOLATILITY - Often, we need to convert data without having the 
actual sample. For example, we may have monthly data but we want a yearly value for the 
standard deviation or vice versa. By using the square root of the period one is converting 
to — in terms of the existing data - we can make these conversions effortlessly, but we need 
to recognize that any conversion without the actual data is a “guesstimate”’ at best. The 
key to converting volatility lies in converting an existing period to the new period, finding 
its square root, and then multiplying the existing standard deviation by that number. The 
period to which one is converting is expressed in terms of the periodic type of data one 
currently possesses. Thus, if I currently have weekly data, and I need a yearly standard 
deviation, I convert one year into weeks, which is fifty-two. I then take the square root of 
fifty-two, and multiply the weekly standard deviation by that number. As an extreme 
example, if I wanted to convert from monthly to millennial (1000 years) data, I would 
express the millennium in terms of months: 12 months = 1 yr, 12000 months equal one 
millennium. Thus, I would multiply my current monthly standard deviation by the square 
root of 12000. 

Naturally, shorter time frames will lead to more accurate estimates, and the longest 
time most analysts will convert is daily to annual data. Follow the logic behind these 
conversions: 

Annual to monthly: = (annual standard deviation) (v 1/12)) 
Monthly to daily = ((monthly standard deviation) (V 1/30) 
Daily to yearly = (daily standard deviation) ( V 365) 

ESTIMATED VOLATILITY - This tool is a valuable, little known, quick estimator 
of a standard deviation. It needs to be used cautiously, however, because it assumes a 
perfectly normal distribution which is rarely the case. 
¢ 1. Subtract the lowest point from the highest point to determine the range of the 

distribution. 


e 2. Square this range and then multiply it by 1 / 16 or decimally, 0.0625. 
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¢ 3. This resulting figure is the estimated variance. We take the square root of this 
number to determine the standard deviation 

e 4. In formula terms it is: 0.0625 (ramsey: = variance, thus: V (0.0625 (range is the 
estimated standard deviation. 

Example: A highly skewed population - (7, 8, 14, 21, 56). 

e 1. 56-7=49, which is the high minus the low. 

¢ 2. 0.625 (49). -150.0625 = Variance 

¢ 3. V 150.0625 = 12.25 = Standard deviation 

Since the actual standard deviation is 18.1 and not 12.25, the student /investor can detect 

the discrepancy from the high skew of the population with two close numbers at the low 

end and a number more than twice any other at the high end. 

SAMPLE STANDARD DEVIATION - In small samples, usually less than thirty 
elements, the sample size needs to be adjusted to increase the accuracy of the calculation. 
We simply reduce (N), the sample size by “‘1”’ and proceed as normal. The formula is 
modified as: 

D(X - u) / (N - 1) for the sample variance and the application of a square root for the 
sample standard deviation: V (> (X - u) / (N - 1)). Thus, if the sum of squared deviations 
was 60, and the sample size was 15, we would divide 60 by 14 and get 4.2857 for the sample 
variance. Obtaining the square root would yield 2.0701. 

Note that the smaller value of ‘“‘N’’, pushed up the expected volatility of the number. 
If the denominator were “15”’’and not ‘‘14’’, the variance would have been calculated as 
‘4’; the smaller sample size added seven percent of volatility to the calculation. 

THE MEAN - VARIANCE - This is a major but often neglected indicator of risk. It 
is a great equalizer between high return investments that are volatile and lower risk, 
“‘safer’’ investments. In any sample, we merely subtract the standard deviation from the 
mean and compare it to another population. The function is (1-0). The higher the 


number, the greater the combination of return versus risk. Although this indicator gives a 
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very accurate assessment of the risk - return tradeoff when populations have a similar 
magnitude, it is less accurate when comparing a small return to a very large one. The 
following example shows this divergence: X and Y are two different stocks. X has a mean 
of 20 % for a return and a standard deviation of 24 %. Stock Y has a mean of 6 % anda 
standard deviation of 8 %. The comparison is: (20 - 24 = -4) < (6 - 8 = -2). By this rule, 
stock Y has better risk-return characteristics even though the investor would forego 14 % 
in potential returns. The next indicator better clarifies the tradeoff when two populations 
are divergent. 

THE COEFFICIENT OF VARIATION - To overcome the limitations of the mean 
variance, we merely divide the mean into the standard deviation. The function is (6 / J). 
This indicator will assess whether the extra return is worth the risk. A lower value will 
indicate better characteristics. In the above example, Stock X has a coefficient of variation 
of (24/20 ) = 1.2. Stock Y has a coefficient of variation of (8 / 6) = 1.333. Thus, by the 
coefficient of variation, Stock X is a better choice with more potential return and less risk 
associated with it - in combination. By risk factors alone, any population with a higher 
standard deviation is more risky. 

WORST CASE SCENARIOS - Neither the mean-variance rule or the coefficient of 
variation cover all risk scenarios. At times, the analyst may want to make provisions for 
the statistically worst case scenario that would occur by chance one percent of the time. By 
multiplying a standard, statistically derived number with the standard deviation, and then 
subtracting that product from the mean, the analyst will produce an estimate of a worst 
case scenario. The standard numbers cover specific percentages of a “normal” population 
and so this technique should not be applied to highly skewed data. These standard 


numbers are as follows: 
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Table 23-1 
NORMAL DEVIATES 
Percentage of the Curve Covered Standard number (Normal Deviate) x 
STD. DEV. 
90% 1.64 
95% 1.96 
98% 2.33 
99% 2.57 
Figure 23-5 


1.64 


These standard numbers cover the curve from the middle, leaving (1 - Percentage / 2) on 
each side. 

Thus, as an example, if I have a stock whose mean yearly increase is 10 % witha 
standard deviation of 20 %, and I wanted to find out the worst case scenario that would 
happen only 5 % of the time, I would multiply 0.2 by 1.64 which is the normal deviate at 
90 percent, and then subtract that product from 0.1. The function yields, 0.2 x 1.64 = 0.328, 


(0.1 - 0.328 = -0.228) or -22.8 percent. For every five out of one hundred periods, I would 
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expect a loss of 22.8 percent. Notice also that while five percent of the curve is uncovered 
on the lower side, the upper side has a companion area of five percent that has a mirror 
probability. Like volatility estimations, the average investor should be wary of such 
forward looking statistics. Although an entire branch of risk management is dedicated to 
this type of analysis (Value at risk, better known as “VaR”’), it is used in combination with 
several other indicators (exponentially weighted moving averages and Monte Carlo 
analysis) to diversify away its major premise - that the population is considered “normal”, 
a rarity in the world of finance. 

ACCOUNTING FOR ADDITIONAL RISK: COMBINING STANDARD DEVIATIONS 

When units are similar - dollars, widgets, board feet, but not percentages - we can 
add standard deviations and sometimes reduce risk by combining two or more populations. 
The covariance between the populations becomes part of the combined standard deviation 
and determines the amount of risk reduction. In effect, this reduction forms the foundation 
for “modern portfolio theory” a concept that is still as valid today as when Harry 
Markowitz first proposed it many years ago. In fact, almost all diversification has the 
mathematical concept of combined standard deviations as its premise. Risk is reduced by 
the application of two principles: 1) The sample size is increased and 2) The relationship 
between the populations is opposed; as one moves up, the other might move down, or even 
not at all. 

To form a combined standard deviation, we start by forming a variance by adding 
the separate variances of the populations and then adding the summation of all possible 
combinations of covariances, multiplied by the number “2”. The function is defined as o 
“(i = variance of population (i), and o “(j) = variance of population (j). These are 
combined: 

oO “(i +60 (j) + (2)( COV ij) Just as with any variance, we merely apply the square root 


to the function to obtain a standard deviation. This next example forms a portfolio 
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between stocks X, Y and Z. In this case, we will have a sum of three separate variances and 


covariances. 

Table 23-2 

Three ».4 Y Z Portfolio 
Populations 

Year 1 1 12 30 43 
Year 2 2 7 41 50 
Year 3 3 14 49 66 
Population 2 11 40 53 
Means 

Standard Dev. | 1 3.605 9,54 11.79 
(Sample) 

Table 23-3 


Combinations of 


Covariances 
COV (X,Y) 0.9998 
COV (X, Z) 9.5006 
COV (Y, Z) 6.499 


Formula for the Variance: o “i +o 7G) + (2)(% COV ij) 
= (a). + (3.605). +(9.54). +(2)(0.9998 + 9.5006 + 6.499) = 
139.006, = V 139.006 = 11.79 = The same as the portfolio standard deviation. 

The reader will observe that the largest amount of variance was derived from stock 
Z, in addition to the large amount of covariance among the combinations. Had some of the 
numbers declined as others rose (as in the case of Y) the standard deviation might have 
been smaller. Obviously, when more covariances are used, a spreadsheet is the best tool to 
calculate them. In fact, using this formula will show the impact of any portfolio decision 


from a perspective of risk. 
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PREDICTION AND VARIANCE 

Statisticians have found that when a sample population is large enough, a fairly 
symmetrical curve develops with the mean in the center. Each standard deviation 
represents a specific percentage of area of that curve. Multiple standard deviations can be 
matched with the coverage of a standard area which was the basis for the formation of 
‘normal deviates” in the ‘“‘worst case scenario” analysis. While we can use this “normal” 
curve for estimations and predictions, we must be cognizant that financial data is usually 
highly skewed Creating a “ball park” estimate is better than having none at all, only if we 
have other corroborating measurements that diversify and validate the analysis. 

Even more tenuous than the shape of the curve is the fact that we are making 
determinations from historical data. In case after case, historical data will misdirect the 
analyst unless it is weighted with more recent data; hence the evolution of the EWMA or 
“exponentially weighted” moving average. Although the capital structuralist avoids 
making predictions and concentrates on detecting an environment that is conducive to 
earnings , he or she will need to make them because customers - a CFO, a big investor, or a 
pension fund manager - crave certainty and expect them. Thus, the analyst should avoid 
any dependence on forecasts, but welcome their informational content - cautiously. 

CONFIDENCE INTERVALS - Once a mean is determined, it may or may not be a 
good estimator of a population, depending on the size of the variance and by default, the 
standard deviation. The normal curve theoretically covers an entire population. The 
mean, plus one standard deviation covers approximately 68 % of the normal curve. 
Moreover, 95.5 % of the population lies within two standard deviations of the mean, and 
99.7 % lies within three standard deviations. Thus on a normal curve, if I have a mean of 
‘7, and a standard deviation of ‘2’, 99.7 % of the population will be between (7-3(2)) and 
(7+3(2)) or the numbers “1” and “13”. 

The 99.7 % leaves just 0.3% or 0.003(decimal) in total area on the ends of the curve 


that are uncovered. On each end, there will be (1 - (percent covered / 2)) or (1-(0.997/2)) = 
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0.15 % at each end. Some confusion exists among student / investors as to the coverage of 
standard deviations, and one must realize that the coverage goes in both directions: 


Figure 23-6 


1 7 13 
"naw na 5 een na 
3 Std. Dev. 99.7 % 3 Std. Dev. 
0.15 % 0.15 % 


Remember that the literature always regards standard deviations as either added to or 
subtracted from the mean. Thus when we speak of total area covered:, 2 6 covers a total of 
68 %, and 4 6 covers a total of 95.5 %. Finally, 6 6 covers a total of 99.7 %. 

Statisticians will often refer to the positive variant of a standard deviation (the area 
greater than the mean) without regard to its opposite, the negative, and the total area 
covered. We often say “within” such a distance but in actuality, we mean that the distance 
covers twice the reference because it applies to both sides of the mean. Thus, if a 
statistician says that a certain number is “within” 2.5 standard deviations of the mean, the 
total coverage is twice as much -or five standard deviations. 

Another misconception can be made about the area not covered by the standard 
deviations. Many falsely believe that the percentage not covered (0.3 % in the above 
example) lies at one end of the curve or the other. In fact, we need to divide this area by 


two and realize that this percentage will exist at both ends since we expand from the 
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centrally located mean. If I am “‘within” two standard deviations of the mean (or covering 
four standard deviations in total area), it means that 95.5 percent of the curve is covered, 
but it does not mean that the left over 4.5 percent is at one end of the curve. In fact, 2.25 
percent are at both ends. 

If the student will recall ‘the worst case’’ analysis, he or she will observe that this is 
merely a specific case of determining the” negative” effect of a standard deviation going 
below the mean. Thus a “confidence” interval is merely a specific number of standard 
deviations that are matched with a percentage on the normal curve - 1.64 for 90 %, 1.96 for 
95 % etc. We increase the accuracy of the interval by dividing the standard deviation by 
the square root of the sample size: The function is: u+o/ VN. Thus we are making a 


prediction that a number will between a certain interval a specific percentage of the time. 


Table 23-4 

Number of Standard Deviations (above | Percentage of the Normal Curve 
mean) Covered 

1.64 90 

1.96 95 

2 95.5 

2.33 98 

3 99.7 


Example: with a mean of “4” and a standard deviation of “5”, what are the 
confidence limits at 98 % if the sample size is “60”? This is equal to 4 + (2.33)(5 / 160) =4 
+ 1.5 or 5.5 and 4 - 1.5 or 2.5. Thus the 98 % confidence limits are 5.5 and 2.5. 

THE NORMAL DEVIATE OR “Z” SCORE -It is often helpful to determine the 
probability of an event happening or not happening by examining the number of standard 
deviations that a certain number is away from the mean. Since the number of standard 
deviations corresponds to a known area of the curve, we can determine probability by how 


much of the curve is covered. We merely subtract the mean from the number and divide 
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by the standard deviation. The number of standard deviations produced can be matched 
with a standard statistical table to determine the percentage of area covered. In effect, the 
function is: (X-p)/o. 

For example, suppose our mean is “20” with a standard deviation of ‘5’, and we 
want to find out how much area would be covered from the mean to the number “7”. 
Thus, (7-20) /5 = -2.6 and the absolute number of standard deviations is 2.6, except this 
number is 2.6 standard deviations below the mean. On a table that is appropriately called 
the ‘“‘normal deviate” which is found in all statistical texts and on some computers, I look 
up 2.6 and find that it corresponds to the number “0.4953”. This is the area between the 
mean of “20” and the data point of ‘7’’. If I double the 0.4953, I have the decimal 
equivalent of the total area that would be covered on both sides of the entire interval, both 
above and below the mean. In this case, the number “33” would be the same area above 
the mean (20 + 13 = 33, 20 - 13 =7) and would also correspond to 0.4953. The functional 
representation of this assumption is: (33 - 20) / 5 =2.6. Thus the interval between ‘‘7” and 
**33” would cover 0.4953 x 2 or 99.06 percent of the population The probability of a 
number in the population that is between “7” and ‘20’, is 49.53 % just as it is between 
20” and “33”. To obtain a number that is greater than “33” or less than ‘7’ in this 
distribution, we can subtract the 0.9906 (99.06 %) from 100 percent (1) and then divide by 
two to obtain 0.0047 or 0.47 percent. 

The probability of obtaining a specific number under the normal curve is zero 
percent, because the area under any one unit is zero. To find out the probability of any one 
number, two choices are available: we can find the frequency of the number in the 
population and divide it by the sample size of the population - or - we can approximate it 
by finding the area between that number and the closest possible number and interpolate. 

To interpolate, we find the area under the curve for the numbers that are adjacent 
to the number of which we want to find the probability. Again, this is the area that covers 


the distance between the mean and those adjacent numbers. We then subtract the areas to 
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produce the interval between the numbers; it may be an integer or it may be continuous, 
depending on the sample. If it is continuous, there are an infinite number of values in the 
interval, and the probability of getting any one of them is still the difference between the 
adjacent areas. To illustrate, using the same data as in the last example, ‘‘7” is between ‘6” 
and “8”. The Z deviates are (6 - 20) / 5 = -2.8 and (8 - 20) / 5 = -2.4. These correspond to 
the decimal areas, 0.4974 and 0.4918, respectively. We subtract 0.4918 from 0.4974 and 
obtain 0.0056. Thus the probability of having a ‘‘7” in the population when the mean is 
**20” and the standard deviation is ‘5’, is 0.56 percent 

UPDATING THE MEAN AND STANDARD DEVIATION: MOVING AVERAGES - 
Many banks will use the “worst case” scenario analysis to track the value of their assets 
(especially derivatives) on any given day. This type of value-at-risk calculation attempts to 
compensate for its normal distribution with a technique that gives more weight to recent 
data by continually updating it with a moving average. While a “mean” gives the 
arithmetic average over an entire population, a moving average updates it to reflect the 
most recent data. In effect, it shows trend movement better than a static average. Thus, 
when a “short” moving average is compared to a relatively longer moving average, it 
exhibits pressure on the data to move up or down; this type of vectoring makes moving 
averages the mainstay of technical analysis but will not predict volatile jumps or reactions 
to random events. 

The methodology behind a moving average is that it is measured by dropping the 
last data point in the sample, and updated with the addition of a new data point. The time 
span between first and last data points provides the sample size. In a six month moving 
average, we will have six data points, let’s say, (20, 41,32,21,33,30). The average in this set 
is 29.5. When we go into a new month, we drop the very last data point (20) and add a new 
data point - let’s say “52”, and the new moving average is (41, 32, 21, 33, 30, 52) / 6 =34.83 
The moving average has increased, showing the significance of the most recent data (52). 


The true average (mean) of the entire population would include all data points in the 


sample and not just the six that were part of the moving average. Although technical 
analysts use moving averages to track volatile populations like stocks and commodities, 
moving averages are more useful when they track relatively stable populations like month 
to month changes in asset turnover; the ability to forecast a trend is more significant in a 
less volatile population. 

ACCOUNTING FOR SMALL SAMPLE SIZE - Analogous to the normal deviate is 
the “student t distribution”, named not for students, but for its inventor, W.S. Gosset, who 
had to publish under the nom de plume, “Student”, because his employer did not allow him 
to publish. The student t distribution is very much like the normal deviate except that it 
applies to small sample sizes under 30. Its statistical table is based on the sample size 
minus one, and a correspondent “upper tail’’ area. The student/investor will remember 
that the upper tail represents one half of the uncovered area (the other half being in the 
lower tail), and so an upper tail area of 0.025 signifies a total uncovered area of 0.05 and a 
coverage of 95 %. If our sample size is ‘30’, we subtract “1” and obtain 29’. Now, we 
need a corresponding confidence level which we can pick arbitrarily (say, 90 %). The 
upper tail area is also called ‘“‘alpha’”’ and has a symbol of “ @ ‘‘and is equal to ((1 - 0.90) / 
2). We match the ‘‘29” (also called the degrees of freedom) with the 0.05, and obtain the 
number, “1.699”, from the chart. This will be our number of standard deviations away 
from the mean. It is used in confidence intervals just as the normal deviate except that it 
will be multiplied by the sample standard deviation (with N - 1 weighting) and not the 
larger population standard deviation. Again, the standard deviation (sample in this case) is 
divided by the square root of the sample size, ‘‘N”, when used in a confidence interval. 
Example: mean = 7, sample standard deviation = 3, sample size = 30, confidence limits of 
90 % = 1.699. Calculation: 7 + 1.699 (3 / ¥30) = 7.9305 or 6.0695. 

REGRESSION 
The problem with regression - as applied to financial data - is the same as that of 


using parametric (normal curve) statistics: our analysis fits normal data but loses accuracy 
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when higher variability is encountered. Since financial data is varied and anything but 
‘normal’, statistics based on a normal distribution can give only a “guesstimate” and not a 
true prediction. In effect, we can derive “ball park” estimates from regression but must 
never be dependent on it for decision making. Used in combination with many other 
indicators, it offers a valuable tool for comparison, but at the other extreme, it can mislead 
the analyst into thinking that highly associated variables are proof of a ‘cause’. 

Regression has several different forms, but the type most encountered is simple 
linear regression. It may help the student/investor to view it as another adaptation of the 
standard deviation because in effect, it uses all of the mechanics of covariance and variance 
but places them in an associative context. It attempts to relate one set of data to another set 
by fitting them to a straight line, and measures their association by the “correlation 
coefficient” or “‘R’’. The closer the data comes to forming a straight line, the more related 
are the two sets of data. On a scale from -1 to 1, the farther from zero is the correlation 
coefficient, the more the data is related because it tends to rise or fall at the same rate. 

Correlation must be examined closely because there is a tendency to confuse it with 
cause. The practitioner has to remember that only two variables are being associated and 
that some other variable (one that is not being measured) may be at the root of causation. 
For example, the number of football games played is perfectly negatively correlated with 
the temperature in autumn; that is - more games are played as the temperature keeps 
dropping. However, playing football in fall weather has nothing to do with the 
temperature, although it may have a high correlation with it. Therefore, regression is a 
more useful tool when there is some deterministic relationship between variables such as 
there is between sales and operating income, for example. Operating income is formed 
when total costs are subtracted from sales, and the difference will be dependent on costs. 

Graphically, one population is represented on the vertical axis, called the “Y” axis, 
while another population is represented on the horizontal axis, called the “*X”’ axis. Each 


point on the graph represents some combination of single ““X” and “Y”’ variables. The “‘Y” 
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population changes as we input different values for ‘““X. Thus, we call the “Y” variable the 
dependent variable and “X” the independent variable Regression will attempt to fit the 
two populations into a straight line in the form, Y = A + BX - even if they are perfectly 
related in some other way such as in the function ,Y = x /2. “A” is called the Y intercept 
and occurs when X equals zero, while “‘B” represents the coefficient of ‘X”’, called the 
slope, which is determined by the amount of change in “Y” in terms of the change in 
variable “‘*X”’. In an experimental mode, we can infer that some action upon “‘X”’ causes a 
change in “Y” statistically, but not necessarily physically; only an actual measurement of 
observations in a controlled environment can point us in the direction of cause and effect. 
However, closely associated variables can lead to further experimentation and identify an 
hypothesis. 

In effect, regression can provide valuable information but does not determine the 
cause of any event. If we were to determine the amount of kilocalories provided by one 
barrel of oil, we can proclaim that the two variables are directly related, but we can not 
claim that more oil provides more kilocalories because the proclamation is limited to just 
two variables. Even though the hypothesis is true in this case, regression does not provide 
us with the tools to make an assurance; some other variable, atmospheric pressure for 
example, may have played a role in the experiment. 

Most statisticians will lead the student/investor through what is termed “‘the least 
squares” approach to regression. Before the advent of personal computers, statisticians 
would perform regressions with multiple variables requiring extensive calculations; the 
‘least squares’’ methodology could be logically adapted for use with many variables. This 
author prefers to view the analysis as an extension of the standard deviation because it is 
simpler to remember and also integrates other areas of risk into it. Regression can be 
learned by making ratios of the techniques we have already learned: covariances, standard 
deviations, variances and means. The following section delineates some of the relationships 


in linear regression. 
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RELATIONSHIPS IN LINEAR REGRESSION 
1) THE STRAIGHT LINE - The straight line, Y = A + BX, has previously been 
mentioned. The “Y” intercept, ‘“‘A’’, is a point on the vertical axis that will occur if we 
input zero for “X”. The “‘B” or slope is the coefficient of “‘X’’ and determines the 
amount of variation of “‘Y’’ in terms of ‘X’’. In finance, we often refer to this ratio as 
‘“‘beta” because ‘“‘B”’ has the Greek equivalent of that description, and we apply it to a 
particular stock and the market. However, “beta” can refer to the change in any 
population in terms of the change in another population. 
2) COVARIANCE - We defined covariance as >) (X(i) - wi) CX(j) - wG)) / N. In this 
format, we can substitute ““Y”’ for ““X(j) because it designates a different population, 
and there are only two variables. If we know the correlation coefficient, ‘““R”’, we need 
only to multiply the standard deviations of X and Y by it to derive the covariance: 
(R)(Standard deviation of X)(Standard deviation of Y) or R 06. 
3) CORRELATION COEFFICIENT - In most cases, we will determine the covariance 
using the standard methodology, which allows us to determine the correlation 
coefficient “‘R”. ‘‘R”’ is simply the covariance of X and Y divided by the product of the 
standard deviations of X and Y: (Covariance. X, Y) / ((Standard deviation of 
X)(Standard deviation of Y)). This measurement is used to determine the degree of 
variation between two populations; the closer the measurement gets to “1” or “‘- 1”’, the 
more one population varies with another population when each data point moves to the 
next. The two populations are closely ‘‘correlated’’, because the pattern of movement 
between data points is similar for each. 
4) THE SLOPE OR BETA - Again, we use the covariance in the numerator and this 
time we divide it by the variance of “*X”’: (Covariance, X, Y) / (Variance of X). Another 
way of determining “‘R”’ is through the use of the slope. In effect, if we multiply the 


slope by the standard deviation of X and divide by the standard deviation of Y, we 
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again obtain the correlation coefficient, “R’’. R = (Slope)(Standard deviation of X) / 
(Standard deviation of Y). 

¢ 5) THE “Y” INTERCEPT - “Alpha’’, or the “Y” intercept is merely the product of the 
mean of ‘‘X”’ and the slope, subtracted from the mean of “Y’’: (Mean of Y) - 
((Slope)(Mean of X). for “purists” who prefer terminology, it is (2) Y / N) - (& (Xi) - 
Mi) (YG) = WG) /N)/o CE X/N)). 

THE BASIC FIVE -It should be evident that regression can be performed on the 
basis of only five computations: 1) The mean of “X”’. 2) The mean of “Y”’. 3) The 
standard deviation of “‘X”’. 4) The standard deviation of “Y’’. 5) The covariance of ‘‘X”’ 
and “Y”’. Most readers will perform these operations on a calculator or in a spreadsheet. 
Knowing the relationships will enable the student/investor to understand theory and build 
even more relationships because the basic measurement of risk, the standard deviation, is 
at their core. 

THE COEFFICIENT OF DETERMINATION - Even more important than the 
correlation coefficient, ‘“‘R’’, is the coefficient of determination or R”, When we square 
‘“*R”’, we create a proportional indicator that establishes the ratio of the amount of 
explained variation to the amount of total variation. Like the correlation coefficient, the 
closer R gets to “1”, the stronger is the potential relationship. However, lower values are 
discounted at an increasing rate because the act of squaring ‘“‘R”’ creates an exponential 
distribution. Thus a value of 0.900 for “R”’, only goes down to 0.810 for cR”, but a value 
of 0.5 for “R” will be cut in half, once we square it. 

MAKING PREDICTIONS - Forecasting with simple regression is most appropriate 
for near deterministic relationships that are stable. For example, sales can be regressed 
against operating income, and a fairly linear pattern would result because only the 
variance of costs would separate them. However, in an industry that is shifting margins, 


costs can vary a great deal over a decade, and so the resilience of such a regression is only 
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temporary. Outside of engineering, and some logistics, few relationships in business are 
deterministic enough to form a line that can be predicted for long periods. Thus, 
regression is more amenable to short periods in which the relationship between the 
populations is observed to decrease or increase and creates some sort of contingent action 
for management. 

GROWTH RATES 

In a nutshell, growth rates reveal more about a relationship between two variables 
than any other measurement. It is the essence of calculus, logarithms and measured 
regression. However, some growth rates may not be meaningful, while others are so volatile 
that they defy meaningful measurement. We can combine a regression technique with 
standard deviations to capture both the magnitude and stability of a growth rate; the 
student/investor must remember that the coefficient of variation (0 /W) or (Standard 
deviation / Mean) applies to percentage growth rates as well as static units. Therefore, all 
growth rates can be measured in terms of the same risk-return characteristics with which 
we measure fundamentals like net income. 

GEOMETRIC APPROXIMATION - A very quick and easy method of calculating 
growth rates is to obtain the geometric mean by using the intervals between periods. In 
effect, this method establishes a trend line and predicts the next sequential entry. The 
technique is best used when a quick comparison is needed, or when the data is so stable 
that more computation is deemed unnecessary. However, it will not be as accurate as the 
technique described in the next section, logarithmic regression, and should not be used to 
meet the standards of professional analysis. We use these rates freely when the evidence 
they exhibit is corroborated by other indicators. 

The base figure for the calculation is a ratio formed from taking the same 
measurement, X number of periods apart; the nearest period measurement is the 
numerator, and the measurement taken X number of periods out forms the denominator. 


The measurement can be a fundamental like sales or income, or any measurement that can 
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be physically counted. However, if the number is not representative of a trend (it is heavily 
skewed in one of the measured years), it should be replaced by a more representative 
number, even if the number is farther out in terms of the number of periods. The 
judgment of the analyst is paramount, because he or she must decide if a particular 
number is part of a trend. For example, if we had a sequence of (7, 10, 11, 14, 9, 17,18), we 
would throw out the “9” and use the “17” instead, simply because ‘‘17” is more 
representative of a trend. Thus, this technique is more accurately applied to stable 
populations like dividends than it is to volatile measurements like stock prices. 

The number of periods is determined by the needs of the analyst. We find that 
measurements over five periods confirm a trend better than other intervals, and indeed 
fiscal performance is determined by a period length of five (December 31 to December 31) 
with four periods between that period length. The period number between the length is the 
determining factor in this analysis because we are measuring growth. Thus if N is equal to 
the period length, then (N - 1) is equal to the number between periods - which is when 
growth occurs. 

Once we have a ratio of measurements taken at period length, we raise it to the 
inverse of the number between years. If five is our period length, and (N - 1) or four, is our 
number between periods, then the ratio will be raised to the power of 1/4 or 0.25. For 
example, in the above sequence, (7, 10, 11, 14, 9, 17,18), we will dictate ‘°7” as the current 
year, and ‘‘17” as the measurement five periods ago, dropping ‘9’ from the sequence. In 
this case, there is “negative growth” because 7 is less than the “‘17’’ from five periods ago. 
The growth factor is determined by making a ratio of the numbers, (7 / 17) and raising it to 
the 0.25 power, which will require a calculator: (7/17) = (0.41176). = 0.80105. When 
we subtract “1”’ we obtain a decimal increase of the sequence: 0.80105 - 1 = -0.19895 or - 
19.89 percent. If I wanted to know the next predicted number in the sequence, I would 


multiply 0.80105 by ‘7’ and obtain “5.607”. 


588 


On a more positive “growth” note, if ‘17’ were the current year, I could use the 
number from five periods ago, “10”, because it is in trend sequence. The ratio would be (17 
/ 10) and the growth factor would then be (7) or 1.14186. If I subtract ‘1’, I obtain 
al14.19 percent growth rate, and if I multiply the growth factor by the current period to 
predict the next period, I obtain (1.14186)(17) = 19.412. 

ACCURATE GROWTH RATES FROM LOGARITHMS 

As long as data is a positive number, we can obtain accurate growth rates for a 
sequence even when numbers are not “in trend”. In the sequence, (7, 10, 11, 14, 9, 17,18), 
we will do a five period growth rate, again using ‘‘7”’ as our current data, but using “‘9”’ as 
the data from five periods ago. 

The theory behind using logarithms is that they will form a straight line when 
applied to a growth rate. This makes them amenable to linear techniques like regression. 
Any current measurement is equal to the product of the measurement X periods ago and a 
growth rate that is raised to the power of the number of periods. Thus, 2008 SALES = 
(2004 SALES)(1 + Growth Rate) . To determine the growth rate, we merely use the rule of 
logarithms where multiplied products turn into added logarithms. We take the logarithm 
of both sides of the equation: 

Log (2008 SALES) = Log (2004 SALES) + 5 Log (1 + Growth Rate) 

In this construction, if we take the logarithms of each number in the sequence, and 
then multiply it by the deviation of the period, we can form a summation that acts as a 
numerator for a beta type variable. The denominator will merely be like a variance, the 
squared deviations of the periods. To see how this works, we set up a chart that designates 
T = (total number of periods). Each number in the sequence is matched with its logarithm, 
and a period to identify it. The last number in the sequence (the period farthest away from 
the current ) is designated period 1, the second, period 2..The current period would be 
designated as period “5”. We then form a mean of the periods ((1+2+3+4+5) /5) =3 If we 


designate the logarithm of the measured fundamental as (X(i) and the period as T, we will 
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refer to the period mean as (Mean T) and we can form the function: > ((X(i) (T - Mean T)) 


/>(T - Mean T)*. Note that the period, ‘‘T’’, and Mean T are not logarithms. 


Table 23-5 

Sequence X(i) T 

Number Logarithm Period (X(i)) (T- TMean) 
7 (Current) 1.946 5 3.892 

10 2.303 4 2.303 

11 2.398 3 0 

14 2.639 2 -2.639 

9 (Beginning) 2.197 1 -4.364 


STEP 1: Form the numerator. Sum the last column, (X(i) (T — T Mean ) 
STEP 2: Form the denominator. & (T -— T Mean)’. 
STEP 3: Divide the numbers and put them in analog form (EXP), and subtract “1”. 
To form the numerator, we sum the last column and obtain -0.808. The denominator is 
formed by (1 - 3) + (2- 3) + (3-3) +(4-3) +(5-3) = 10. The resulting figure is the ratio - 
0.808 / 10 which needs to be in analog form. -0.808 / 10 = EXP(-0.0808) = 0.922378 = (1 + 
Growth rate), 0.922378 - 1 =-0.07762 or negative 7.76 percent growth. The actual negative 
growth was much less than dictated by the current trend. 
SPEARMAN RANK CORRELATION: NON PARAMETRIC STATISTICS 

Although parametric statistics dominates the financial world, non parametric 
methods are often more appropriate. Emphasis tends to be placed on linear solutions when 
the variables act in a curvilinear fashion; the relationships between variables rarely form a 
straight line. Non parametric statistics, the methodology that eschews the formalized use of 
mean and standard deviation, can sometimes find correlation when regression fails. If X 
rises in an exponential pattern, non parametric statistics will capture the relative pattern 
better than parametric statistics. 

The primary difference between parametric and non parametric techniques is that 


the latter will usually rank data from lowest to highest before performing operations on it. 
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In this regard, the methodology becomes ordinal and “monotonic”, less responsive to the 
amount of increase and more responsive to the incidence thereof. For example, parametric 
statistics will emphasize an average increase in a population without reference to the 
amount of data points that significantly contributed to it; it will summarize the 
contribution with a correlation coefficient, “‘R’’. On the other hand, non parametric 
statistics will refer to the amount of data points above a certain level with less reference to 
the average, and more regard to the level: high medium or low. Thus, extreme values 
contribute to the correlation as much as values that are right around the average. 

In the Spearman rank correlation, we do the same linear regression that is done in 
normal parametric statistics, except that we perform it on ranked data. As an example, 
consider the correlation between earnings and stock prices. If one performs regular linear 
regression, on earnings and market price changes, one finds the correlation is low because 
the variability of the changes is so great. Alternatively, in the Spearman rank correlation, 
the association is high because there is less regard to the amount of change and more 
regard to its occurrence. Stock price changes tend to increase with earnings changes, and 
the fact is firmly established by Spearman rank correlation. In effect, if one did linear 
regression by assigning “‘1s” and “0s” to the “Y” variable for increases and decreases, one 
would accomplish a similar objective. 

The sum of squares methodology applies to Spearman. When we derive the “‘R’’, 
correlation coefficient, we are actually making a ratio of the sum of squared deviations 
among the different populations. Thus “R” is properly referred to as the ‘Pearson 
product-moment coefficient of correlation”. In mathematical notation, it is SS(xy) / 

V (SS(x))(SS(y)). In extended, text type notation, it is: SS(xy) = > (X(i) - Mean X)(Y(j) - 
Mean Y), SS(x) = > (X(i) - Mean X), SS(y) = = (Y(j) - Mean Y). In normal linear 
regression, this formula applies to the unaltered data points. In Spearman, “‘X” refers to 
the numbered rank of data from lowest to highest and “‘Y”’ is the ranking from its data 


from lowest to highest. 
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Naturally, many of the rankings may be tied when there are frequent duplicates 
among data points. To circumvent this problem, ties are divided proportionately among 
the rank (with a decimal) and the next rank up is eliminated in favor of the divided rank. 
The number of ranks will match the total number of elements in the sample (including 
repetitions). For example, the following is an incidence in the number “7” rank of a 


repeated number, “34”. 


Table 23-6 
RANKINGS FOR ONE SEQUENCE OF NUMBERS (X or Y) 
NORMAL RANK | NUMBER SPEARMAN NUMBER 
RANK 
1 14 1 14 
2 16 2 16 
3 17 3 17 
4 22 4 22 
S) 25 5 25 
6 27 6 27 
7 34, 34, 34 7.33 34 
8 41 7.33 34 
9 44 7.33 34 
9 41 
10 44 


If there are very few repeated data points, the practitioner can get by with the 
following equation which simplifies the process: R = 1 - [(6 > (D) ) / (N(N” - 1))]. In this 
function, ‘“‘D” represents the distance between the ranks, which is (X(i) - Y(i)), and N 
represents the sample size. Note that the sample size does not match the number of 
rankings when there are repeated entries. 

Once we obtain “‘R’’, we have to test whether it is significant given the sample 
number and prospective confidence limits; the smaller is the sample size, the higher “‘R” 
must be at any confidence level to be significant. We use appropriate statistical tables or a 


computerized program to match the obtained correlation coefficient with critical values 
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given the sample size, at any confidence level that we choose. This is an example of 
“hypothesis testing’’; the probability of ‘no association” or the ‘“‘null set” lies between the 
critical values. If we obtain a very low probability of ‘‘no association’’, we interpret it as a 
significant correlation. An “R” value that lies in the middle of the curve has a high value of 
not being associated, while points at the ends of the curve have significant values (a low 
probability of no association). Like the normal deviate chart, a confidence level of 90 % 
would have .05 at both ends. Thus if the chart displays the ‘‘alpha” area, we multiply it by 


two and subtract from one to determine the confidence interval to which it refers. 


To illustrate, this simple example will suffice: 


Table 23-7 

Rankings 

».¢ Rank for X Y Rank for Y 
1 1 66 3 

2 2 65 2 

3 3 64 1 

4 4 67 4 

5 5 68 5 


By the Pearson - Spearman “‘R’’, SS(xy) = 6, SS(x) = 10, SS(y) = 10, SS(xy) / 
(V (SS(x))(SS(y)) = 6/ 100 = 6/10 = 0.6. We look on the chart for 90 % confidence limits 
(.05 “alpha’’), and a sample size of N = 5, and it displays 0.900. The correlation coefficient 
correlation of 0.6 does not exceed 0.900 and so the sample is not considered significantly 
correlated at N = 5, R = 0.6, 90 % confidence limits. 
SAMPLE SIZE 

Designing an experiment with a sample that reflects the characteristics of the 
greater population, is a methodology beyond the scope of this text. However, most flawed 


studies have an inadequate sample at their core. A sample becomes tainted by the bias or 
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lack of knowledge of the practitioner. As an extreme example, consider the attempt to 
determine the percentage of brown eyed people on the continent of Europe. If we decided 
to take our sample from the country of Sweden, and disregarded Spain, Italy, and France, 
our research would be highly skewed because so many Scandinavians are blue-eyed. 
Obviously, designing a significant sample can be a difficult task because there may be 
information or knowledge that the study does not consider. 

In effect, there is often a temptation to make the sample fit a desired objective, such 
as happens when democrats poll only democrats, or republicans poll a section of their 
constituency. Analogously, when we interpret data, it is often similar to sample bias 
because we view it from a narrow perspective - the need to coordinate new information 
with what we already know. Thus, a well run study with an adequate sample should 
ideally be interpreted by a dispassionate observer who may know little about the 
expectations and details of the research. Armed with a knowledge of statistics, the observer 
can verify the hypothesis by coordinating numbers alone. This is the essence of the “blind’’ 
studies favored in the physical sciences. 

The variables that affect financial data are often uncontrollable. A premise that was 
true thirty years ago, established by a cause and effect relationship, may have no 
correlation at all today. Tax legislation, technology, demographics and foreign competition 
can alter the interactions between variables. It is therefore difficult to establish any 
deterministic relationships among them; the transience of any statistical conclusion is 
confirmed each time a probability is less than one hundred percent. While it is the 
objective of the financial researcher to decipher trends and glean actionable conclusions, 
the search must be tempered by the recognition that it is primarily a function of time with 
results that are subject to change. 

With the great variation among data that one encounters in finance, the sample size 


must be larger to be significant. The statistician must always attempt to build the sample 
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based on expected variation. To establish an estimate, the practitioner needs three pieces 

of information: 

e 1. A normal deviate that establishes a confidence interval, say 95 percent which is equal 
to 1.96 

e 2. A variance that can be estimated from a smaller sample from the population with N - 
1 weighting. 

e¢ 3. The amount of error that will be tolerated. 

The amount of tolerable error, also called “bound on error” is equated with two 
standard deviations divided by the square root of sample size, or 26 / N. Obviously, this 
function “begs the question” because we do not know the sample size. However, whatever 
level of error we choose will have an effect on sample size and attempts to mimic this 
constraint 

For the variance, we can also obtain an estimate from the previously discussed 
“range estimation method”. The range from lowest number to highest number is usually 
about four standard deviations in a “normal” population. We multiply 1 / 16 by the range 
and then square that number to obtain an estimated variance. Thus, the estimated variance 
is 1/16 (eanieey 

We arrange the three pieces of information in a function ((Normal deviate at a given 
confidence level): (Variance)) / Tolerable Siror or Zo / E. A variation of this function 
exists in some statistics texts: N /(N-1)(D) + ee In this instance, ‘“‘N” represents the 
size of the entire population from which the practitioner wants to garner a sample and “D”’ 
is equal to 
E/ 4. When the entire population is very large, N e /(N-1)(D) + me reduces to, ( 40 / E) 
and it is best to check all three calculations and choose those that agree. 

Since each of these functions can yield a different answer, the judgment of the 
practitioner is paramount. Always choose the largest sample size. As an example, suppose 


I want to estimate the mean return for companies with over ten billion dollars in debt and 


595 


my research shows that 100 such companies exist. A sample standard deviation shows a 20 
% variation among returns and I set 5 % as my tolerable (bound on) error at a 95 % 
confidence level. A quick calculation shows: (1.96) (2). / (0.05). = 61.46. I next do the ( 
4o/ E) calculation and obtain 0.16 / 0.0025 = 64. Finally, I do the other variant, 100 (.004) 
/ (99)(0.000625) + 0.04 = 4/ 0.101875 = 39.26 Since the first two calculations are in 
agreement and are much larger, I conclude that the population size is too great to use the 
(N s /(N-1)(D) + a) variant. I choose the largest standard which is a sample size of 


“64”? 
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